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VOBSWOBD 


The author has soggested that a few introdnctorjr remarks be 
written for his excellent “Monograph of Sngar Cane Yarietiea”. His 
request is complied with with great pleasure. He needs, however, no 
introduction to the sugar world: Mr. Bosenfdd’s wide eq;>erien3e 
with cane cultivation in the past decade, can hardly be equalled by 
any other single man. EBs field of action has covered a vast terri* 
lory: Tucum&n, Porto Bico, Perfi, occasional visits to Cuba, and, 
finally, Louisiana. 

much-needed book is the outcome of the substantial work 
started by professor F. S. Earle in 1919. It is indeed, as the author 
states, a continuation of a work that can justly be considered as a 
monument in the world’s sngar history. As a successor of Prof. Earle, 
Mr. Bosenfeld has proven to be a worthy follower; in fact, we doubt 
it any other man could have interpreted better the ideas and plans 
of the “grand old man’’. 

Their work is now bearing fruit, and our sugar industry is reaping 
a prodigal harvest. For the benefit of those business interests who 
would like to realise the full extant of the results a(fiiieved, I am 
publishing a paper entitled “The Varietal Revolution in Porto Rico’’. 
It shows results from a Ibfge commercial standpoint. 

Mr. Bosenfeld’s work should be continued. It is a landmark in 
the history tof cane cultivation, an invaluable contribution to the 
economic welfare of the West Indies, and an inspiration to all his 
oolleagnes. Let ns all hope that it will stimulate workers in other 
comers q £ the globe, so that our knowledge on cane varieties, whidi 
so vitally affects sugar production, will be more widely diffused, and 
better information secured as to their behavior and general cultural 
characters. 


Cablos E. Chabd6n. 
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THE VABIETAL REVOLUTION IN PORTO RIOO * 


By OabiiOS E. OhabdOn, 

Clouiiiisrioiier of Agrieulture and Labor of Porto Bico 
Porto Bleo’s Sugar Production. 

American and Cuban angar interests have lately shown a desire to 
know what has been going on in Porto Bico during the past few 
years that could explain the large increase in the Idand’s sugar 
crops. A small island like beautiful Borinquen with all her availa- 
ble. sugar lands taken up since many years ago, contrary to all 
expectations, has achieved a spectacular rise in her crops of 1925 
and 1926, and will surely continue to increase her sugar crops in 
her successful fight of lowering the cost of production of her sugar 
by increasing the production per unit of surface. 

The following is the Island’s sugar production for the last twelve 
years (tons of 2,000 pounds): 


1916_ 



_ 346,490 

1921_ 

_ 489, 817 

i9ie_ 



fiKO 

1022 

40«, 225 

Mir_ 



_*606i081 

1923- 


1918_ 

....... 


_ 453, 798 

1924_ 

_ 447,597 

1919_ 



406, 002 

102iT _ 

660,411 

1920_ 



_486, 070 

1926_ 

_ 603, 240 


1927 (Department of Agriculture and Labor estimpte). 612,000 
1927 (Sugar Producers’ Association estimate)_ 621,000 

These figures show that the average for the last two crops and 
the estimate for the present is 625,217 tons, while the average pro¬ 
duction of the preceding 10-year period is 440,293 tons, which means 
an increase of 42.1 per cent. 

American and Cuban interests are justified in their inquisitive 
look for the real cause of this remarkable increase, not for fear of 
its effect in the world’s sugar production, since our entire output is 
too small to materially affect the price situation, but for the objective 
lessmi that the larger Antille could learn from her smallest but more 
industrious sister, Porto Bico. 

* Paper presented at the International meeting of the Aiaociation of Sugar Technologlahi 
Md in Havana, Maroh 1927. 






















10 THE JOUBHAL OF THE DEPABTMENT OF AOBIOUIiTHBE 

What has been going on here thenf The present aitide endeaTon 
to answer the dilemma in a clear light. 

Fscton Allectliig onr Sngar Production. 

The principal factors that need to be considered in onr sogar 
prodncticm are fonr as follows: 

1. Acreage. 

2. Rainf^ precipitation. 

3. Mosaic. 

4. Varietal selection. 

As already stated, all our available sugar lands have been taken 
np and cultivated since many years back, so it must be expected that 
Fcreage fluctnations will be slight. This appears to be the case. The 
figures in the Insular Treasury Department follow: 


1916_ 211,110 aero* 

1916 _ 20.1,491 acres 

1917 _ 206,106 acres 

1918 _ 256,431 acres 

1919 ___ 238,901 acres 

1920 _ 240,161 acres 

1921-..... 241, .172 acres 

1922 _ 244,180 acres 

1923 _ 239,676 acres 

1924 . 236,600 acres 

1926_ 240,010 acres 

1926_ 242,746 acres 


The large increase for 1918 is not all due to increased planting, 
but to a general revision of the property ordered by the Gfovemor, 
which revealed many small farms which had gone into cane since 
the War. 

Thus the acreage fluctuations, which have been indeed slight, can 
not be accounted for materially affecting onr sngar crops. 

The rainfall precipitation appears to be a very strong factor in 
production. This is especially so for onr dry south coast, where the 
largest mills are located. Appendix 1 will show the precipitation 
in the Island by sections (north, east, south and west) since 1915. 

It is eaoy to correlate our sugar crops to the rainfhll precipitati<m. 
In fact, Plate A will show graphically, that a distinct corrdation 
existed fbr the years 1915 to 1925 inclusive. In the present crop of 
1927 an unusual thing has happened: despite a decreased rainfall 
for the preceding year, the crop will be appreciably larger than last 
year’s thus proving that another factor besides rainfall is influencing 
our production—^namely, the new cane varieties. 
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The writer became interested in watching the growth of the Is¬ 
land's sugar production, since 1925, when the crop suddenly 
from 447,670 tons in 1924 to 660,003 tons during that year, showing 
an increase of 47.4 per cent. The causes for such increaw reeved 
careful study from the writer and they were briefly explained in his 
report to the Governor of Porto Rico^ as follows: 

‘‘Several facton have contributed to the increase of our crop. In November 
1024, a questionnaire was sent around inquiring as to the causes for this increase. 
Answers were very promptly received from all the mill managers, which have en¬ 
abled the Department to draw very interesting eonelusions. 

“All of them r^rled that the increase in the crop was due largely to very 
favorable weather conditions. This has been true all over the Idand. 

“Seventeen mill managen stated that the propagation of high-sucrose-yield- 
ing varieties also contributed to the increase of their crops. Most of them mwi- 
tioned the well-known and famous B.H. 10(12) and S.C. 12(4), as yielding the 
highest records in sugar. These two varieties are by far the most popular among 
our growers and they have been planted extonsively. 

“Thirteen wiiQ managers report that the increased production has been due 
to the propagation of the immune Uba and other varieties highly resistant to 
the mosaic. These sections are mostly in the western section or in the Arecibo 
valley, where the ravages of mosaic were most severe.” ^ 

The influence of the varietal factor has kept increasing from 1925 
on and in 1926 the crop was 603,240 (with 68.37 inches of rainfall 
the preceding year). Normally, that same precipitation and an equal 
acreage produced 485,070 tons in 1920 and 489,817 tons in 1921. 
Still further, for the present crop of 1927 (with only 62.67 inches of 
rainfall the preceding year) estimated production has been figured 
at 612,000 to 620,000 tons. 

These figures consistently prove the importance of the varietal 
factor—^in fact, what this factor has already occasioned to the Island’s 
sugar production, and what it may bring in the future, fully justi¬ 
fies the title of this paper, ’’The Varietal Revolution in Porto Rico.” 
Agriculture as a rule is a science of slow evolutionary progress, but 
in our case, the changes and material benefits derived from it have 
been so sudden that only the word ’’revolution” with all its dynamic 
meaning can fully convey the real nature of the blessings which 
beautiful Borinquen has received in recent years. 

The Mosaic Usaase: A Thnatanlng Olond. 

In 1915, an unknown and mysterious disease appeared in Arecibo 
extending well into the hilly section to the west of the town. Its 
effects on the cane were very evidently causing a stunting of the 
growth, while the symptoms in the leaves were a ydlow mottling 

iOhMrd6n, 0. E. The Preient High Crop. In Annuel RnKirt of the Oomm. of Agr. 
end Lebor for 1024-26: Pegea 7-10 1026 
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>,r chlorotic appearance of the same. It was known for some time 
as Yellow-Stripe disease, while in Spanish it was popnlarized as 
matizado. The disease attracted world-wide attention following the 
I nblication of Stevenson’s paper is “Phytopathology”.* 

The mysterious disease spread rapidly and in 1918 had invaded 
practically three-fourths of the entire sugar area of the Island. The 
actual losses, not very evident during the crops of 1916 and 1917 
on account of the abnormally good precipitation, were disheartening 
ior the crop of 1918. Stevenson* estimated the loss at $2,500,000 
for 1918, while those of 1917 he placed at $500,000. In fact, the 
whole northeastern and western sections of the Island were on the 
verge of a complete breakdown. 

In August 1918, Professor F. S. Earle was commissioned by the 
United States Department of Agriculture to come down and inves¬ 
tigate the disease with instructions to cooperate with the Federal 
and Insular Experiment Stations. Professor Earle’s visit to the 
island marks a most important event in the history of our sugar 
industry. His far-reaching insight of the situation as well as the 
practical application of control measures which shortly followed, 
pointed the way out to the final solution of the dilenuna. Shortly 
after Earle’s arrival an important headway towards the comprehen¬ 
sion of the disease was made; Tlie mysterious “yellow stripe” was 
foimd to be identical with the mosaic of Hawaii and the “Gelestre- 
I)enziekte” of Java. 

The importance of the testing of varieties for resistance to mosaic 
was early realized by Earle and an extensive experiment was tried 
at Santa Rita in cooperation with Russell & Co.; 171 different va¬ 
rieties w'ere tested in the field. This experiment whose results were 
published by the Insular Experiment Station,* conclusively proved 
the immunity of the Uba cane to mosaic. Other varieties proved to 
be quite resistant, among which were P.O.J.-36 and P.O.J.-234. 
’i'he rest were either as susceptible ns Cristalina and Rayada or 
more so. 

Earle’s statement in connection with the Uba, or Eavangire, was 
(■s follows: 

‘ ‘ This eane was first observed last August in the variety plota at the Federal 
Station at Mayagfics where it alone was perfectly healthy out of a list of 44 
kinds. These plots however had not been planted with speeiaf reference to the 

* 8t«vpniion, J A An Epiph^thntic of Sugar Diaeaaei in Porto Rico. Ph}tppath: 

Vol 7- 418-426 1917. « 

* Stevenaon, J A The Mottling or Yellow Stripe Diaeaie of Sugar Oane Joum Dept. 

Agr P R Vol 4, No 1*7 1919 

^ Earle, F 8 The Reaictance of Oane Varietiea to the Yellow Stripe or Moeale Die* 
eaae Inaular ExjMriment Station Bui. No 19. 1919. 
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diseaae and the doubt arose whether or not this apparent immunitj be 

accidental. It was the necessity for deciding this point that first suggested tibe 
planting of the Santa Bita experiment the results of which are given in tills 
paper. This original plot was harvested last January yidding at the rate of 
over seventy tons per acre—far more any of the other kinds in these plots. 
It ratooned heavily and has again remained entirely healthy. This with the very 
severe test at Santa Bita, where ninety other kinds planted at the same time be¬ 
came almost completdy diseased within two months after germination, seems to 
settle the question and we must consider the Eavangire as absolutely immune 
to the yellow stripe or mosaic disease,’^ (p. 13). 

He concludes his paper with the following statement: 

'^This preliminary experiment shows clearly our great need for a much more 
eomprtiienBive knowledge of cane varieties. It is to be hoped that the work 
may be continued until we know not only the comparative resistanee and suscep¬ 
tibility of all the difFerent kinds to the mosaic disease, but what is equally 
important, to the root disease and to the cultural requirements of all our numerous 
soil conditions.’^ 

Thus the Santa Bita immunity experiment brought out the ya> 
rietal problem as of supreme importance to the Island’g sugar in* 
(lustry. A preliminary paper by Earle* had already appeared that 
same year (1919) opening for discussion the whole subject of nogar- 
cane varieties. It may be interesting to know so as to serve as a 
basis for comparison the general status of cane varieties in the 
Spring of 1919, as pictured in said publication, and from other 
sources obtained by the writer: 

Rayada —(Striped Cherib6n) was holding first place, prevailing 
in all the northern and western districts and also commonly found 
in the south and east. 

CrutdHna —^was second in acreage, being most abundant on the 
southern coast and in the Fajardo district. 

Cavangerie —a markedly hardy cane for poor, wom<out soils, fol¬ 
lowed in acreage, especially in the Isabela district and in the hilly 
lands of the north coast, but in mosaic-infected regions it was rapidly 
breaking down with the disease. 

Yellow CToledonto—held fourth place. It was quite popular in 
the Fajardo and Naguabo districts, and was being rapidly 
in the Arecibo and Plata valleys on the north coast, and in the low 
swampy lands of the San Germfin valley. 

OtakeUe or Blonccn-held fifth place in acreage, being the favorite 
cane in the Yauco vall^ and various other districts of the south 
coast. 


r. s. 

ISIS. 


VMftotiM of Sacw Om in Porto Bleo. Jonn. Dept. Apr. VoL S, Vo. 
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Imported seedling cane were quite unpopular at that time except 
in a few wdl-managed and progressive centrals. “Mercedita” was 
g(dng stront^ for B-208, while “Qu&nica” had a few hundred acres 
planted to D-117 and B-8412. “Fajardo” was trying various seed¬ 
ling canes, D-109, and Sealy Seedling holding very well in the hilly 
lands, while D-433 was just commencing to show up as a superior 
cane. 

To gum up the situation in 1919, by far the greatest bulk of the 
acreage, over 98 per cent conservatively speaking, was planted lo 
varieties all of which excepting Yellow Caledonia had been under 
cultivation in the Island for many generations. Seedlings were un¬ 
popular but an advance stand had been taken by a few progressive 
centrals. 

With this general situation prevailing, a conscientious study of 
sugar-cane varieties was imperative and that was the task imposed 
upon Earle. A large collection of seedling varieties was being 
grown by the Insular Experiment Station so that there was ample 
material to study; furthermore, the various centrals which has pro¬ 
pagated a few of them were very willing to cooperate in the work. 

The “Sugar-Cane Varieties of Porto Rico—^II” appeared in 1921, 
in the July number of the Insular Station Journal.* It was a volu¬ 
minous and careful work discussing all the popular varieties and 
most promising seedling canes. In the discussion of the Uba cane, 
Earle says (p. 65): 

B 6 em 0 certain that the'serioua outbreak of mosaic disease on the west 
coast can be easily and quickly dominated by the use of this variety.” 

The popularity which the Uba attained in the next few years is 
worthy of a spe(^ comment. 

Tbe Uba: An Bmwgencr Oaae. 

This variety originated in northern India, frinn where it was 
carried to Mauritius and Natal in South Africa, where it came to be 
known as Uba. During the heavy gumming-disease epidemic In 
Brazil, late in the 60’s it was taken to that country and from there 
to Argentina, where it never received any note, owing to their short 
growing season. It was imported to Porto Rico from the Tncum&n 
Station throui^ the office of the Bureau of Plant Industry in 1913, 
and the first shipment was planted at the Mayagfiez Station where it 
attracted Prof. Earle’s attention for its apparent immunity. An¬ 
other shipment followed next year, which was equally distributed 
between the Mayagfiez and the Rio PiAras Stations. 

*Isrto, r. S. Siit«r.OuM VarlMiM at Poito BIm—H. Jmizb. Dipt Sgr. P. X. 
V«l. S, No. 8. 1981. 
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After the severe immanitjr test st Santa Bits, the Uba eame into 
prominence as a possible remedy for mosaic in the whole western 
coast, but it was looked upon with rductanee the planters owing 
to its thinness. In the meantime the mosaic was causing a complete 
breakdown of the whole western coast of the Island. See Appendix 
II, sections under Pag&n District and San Gterm&n VaUey, and Ap¬ 
pendix III, showing records of Central “Eureka”. The tonnage 
per acre in the San Qerm&n valley was reduced from 15.46 in 1920 
to 10.08 in 1922; while that at “Eureka” dropped suddenly from 
14.50 in 1920 to 8.00 in 1921, and continued at 8.30 in 1922. Con¬ 
ditions in the Pag&n District and in the entire valley where “Goloso” 
in emplaced were quite similar. The year 1921 was the critical 
period for the whole western section of Porto Rico, the sudden fall 
in the prices and the complete breakdown of the field occasioned by 
mosaic was threatening disaster, when Earle’s statement, “It seems 
certain that the serious outbreak of mosaic disease on the west coast 
can be easily and quickly dominated by the use of this (Uba) va¬ 
riety”, was announced in the Journal. Plate II shows the mosaic 
infection at its highest in 1921. The situation of oxu western plant¬ 
ers fell short, if the writer may be allowed to establish a comparison, 
of the desperate situation of the French in Verdun, but hiRe, the 
unassuming Uba instead of immortal Petain was repeating the glori¬ 
ous phrase. “JVe passcront pas.” 

The only alternative, then, was Uba nor nothing. The results 
showed that Uba saved the day. In two years, practically the whole 
western coast was replaced by Uba, and the results by far exceeded 
all expectations. A few authentic figures will indicate how success¬ 
ful was the victory. 


Tear 

Situation 

raaftn 

District 

Ban OermAn 

Buieka 

1917. 

1920. 

No mosaic. 

Heavy mosaic. 

16.24 tons. 
12,62 tons. 

15.78 tons. 
15.46 tons. 

14.50 tons. 

1021. 

Heavy mosaic. 

Li ba started iu PaRftn . 

12.40 tons. 

18.24 tons. 

8.00 tons. 

1022. 

Heavy mosaic in others. 
Uba in all of PaffAn.... 

15.80 tons. 

10.08 tons. 

8.80 tons. 

1928 . 

Started in other two.... 

24.68 tons. 

16.41 tons. 

14.16 tone* 

1024. 

Uba supreme . 

29.84 tons. 

24.61 tons. 

20.22 tons. 

1926 . 

Uba supreme . 

26.49 tons. 

29.49 tons. 

19.85 tone. 

1926. 

Uba supreme. 

26.72 tons. 

23.72 tons. 

21.00 tone. 


It may be seen from the above table that the tonnage was doubled 
and even trebled the use of Uba. It was a case of emergency, 
and planters did not stop to think of the troubles that were coming to 
them from the factory, as a result of the low juices of Uba, together 
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flUb. lynjiriwyto nllUnc (loflitieg of that oana. Tha laaular 
‘VUmnmlA l|H«ti0tt m>d)wrtook tha task of comparing all tha faotoajr 
iwola of ^ ttJUa that we grinding Ifba and tha lemlta we pnb- 
hriMd kgr Domlngaas* in hoUatin fonn. Oontroverriea b»> 

tWb oolaiMie and the milla ooutiniied until a aaeroee aeale iraa finally 
whed out hy theintereated miUa. 

Togetiiar with the rise of tha Uba, as an immune variety, several 
P.O.d. oanaM came abo into prominenoe in the mosaie-infeeted aee- 
tkms. One of them was a so-oalled “Egyptian eane”, and which 
turned out to be P.O.J.-105, and also P.OJ.-218, and P.O.J.-884. 
AQ l^ese eanes had also been imported fttnn the Tncnmhn Statkm 
but were^ completely infeeted wi^ mosaic. Thdr trieranee to the 
d i s ea s e, however, was very maihfd and they rapidly spread over the 
weetem coast and the Areeibo valley. They soon beeame inNdmaUy 
mixed up, espeoially the P.O.J.-36 and P.O.J.-213, but Dr. Roaenfeld, 
who had recently arrived at the Insular dtation as Cane Technologist, 
with his valnablc experience in Tnoum&n, worked out their correct 
distinetioaB and published a very interesting work “The Java P.O.J. 
Canes in Tueum&n and Puerto Bieo’’,* which finally led to our loring 
such a valuable acquisition by inducing the Louisiana Sugar interest 
to ofiSer Boeenleld an enviable chance of working out for them some* 
thing similar to what he helped to do both in Tncum&n and Porio 
Bieo. 

Coih^ back to the Uba, a serioua attempt is now being made to 
replace n with a variety that woidd yirid more sugar. The Java 
canes are richer in sugar than the Uba, but there is a growing 
tendency among the Uba and even the P.O J. planters to come 
to the thick canes. This is especially so in the last year and in the 
preaoBt, whmi the fame of thick canes, like BH-10(12) and 80-12(4), 
have oontinnoosly tempted them to go back to thick eanes. But 
these wieties are quite susceptible to mosaie. F.O.J.-S7S6, a nieov 
thick eane, practically immune to mosaic, attracted a great deal of 
attmtion last year, but its sugar content is not very hig^; and it 
arrows freely; this has been a disappointment to planteta. 

Just what srill happm to the old western coast of Porto Bieo is 
not known, but the writer is inclined to think that the tempurinH 
to plant BH-10(12) and 80-12(4) will be so ineieased,‘fhat they 
will eventually ad(iq[rt them for general fidd pradtiee in the lowknda, 
while the Javaa wBl continue to be pdaated in the Mtia non t re l 
''Oambalaohe*', in the Areeibo Valley ritoated in a >eiy beavil|y 

' *I4sMi P«StlaSM% v. a. tiM Bat*r TMS «f tta Ute 0 «m m Vortp tew 
Ssf. ilft. Anl ito. Si. ].iS4« 

♦ f tW Hlilm, A. St. ^ 9m PO 0Mii hi TvmAa Mi Porto Ei«o Mura. DMA 
Afr« TUI. 1, Ho. a. im. 
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infected mosaic district, long sgo fell to the temptation of pl an t i n g 
BH-10(12} and 80-12(4), as snnonnced hy 'flu nviter two ysaia 
ago.* Aitiiftng ti the yields have been very sa ti a fi BCtory tiie m osai c baa 
become so general as to ocmstitate again a aerioiis problem for the 
future. 

XiOiM Occasioned liy Mosaic. 

In 1921, Figueroa *0 made an attempt to estimate the amonnt of 
losses occasioned by the mosaic disease. He divided the Island in 
regions of: (o) no mosaic, (b) slight mosaic infection, (o) medinm 
mosaic infection, and (d) heavy mosaic infection. He oonld trace a 
distinct fall in production in regions of heavy and medinm mosaic 
infection. The exact amount of losses he did not determine but he 
clearly sated that they run well into the millions. 

The writer has continued Figueroa’s work up to 1926. (See 
Appendix lY.) Let ns explain briefly the situation by drawing an 
example: The combined crops of 1916 and 1917—which were the 
highest up to that time—are taken to represent a production of 100 
per cent. 

The crops of 1918 and 1919 show marked reductions wd^ch had 
been due both to decreased rainfall and mosaic. There is no doubt 
that the mosaic was as powerful a factor as rainfall in reducing the 
crops from 503,081 tons in 1917 to 463,081 tons in 1918 and to 
406,002 tons in 1919. The following flgnres will prove it: 


Zones 

Tnfoctlon 

1916 A 1917 

1918 

1919 

Second Zone. 

Heavy moHale. 

61,057 ton. 
1004 

38,929 ton. 
70.24 

30,692 ton. 
69.94 

Third Zone. 

Heavy mosaic . 

20,456 ton. 
1004 

21,890 ton. 
74.84 

19,088 ton. 
00 04 

Fourth Zone. 

Medium mosaic .. 

88,008 ton. 
1004 

88.807 ton. 
97.44 

70,024 ton. 
79.74 

Fifth Zone. 

No mosaic. 

97,260 ton. 
1004 

102,440 ton. 
106.84 

92,807 tons 
94 94 

Seventh Zone .. 

No mosaic. 

72,028 ton. 
1004 

76,046 ton. 
104 14 

00,917 ton. 
92.14 


These flgnres show that in 1918, sones fifth and seventh showed 
slii^fly increased production, but the decreased production of heavily 
infect^ areas brought about a general decrease. In 1919, the droni^t 
enters in as an important factor, causing aones fifth and seventh to 

0. X. MoMie Inrattigation «t Central Oembelaehe. In XiMtfUuMone Pa- 
9 tn on 0iifar>Ofuia Taduudogy. Jonm. Dept. Agt, P. B. TdL 8, No. 8:87-88. 1884. 

vpifneroa, 0. A. Tba XotCUnf DIseaae of Cana and the Snfar ProdnoUon of Porlt 
Bleo. Joum. Dept. Agr. P. B. Yol. 8, No. 4:88-41. 1818. 
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fidl down, bat the decreased prodaction in mosaic xones is very 

elhnuBS* 

The crops for 1920 and 1921 are again high—485,070 tons and 
489,817 tons respeetively—doe to favorable weather, bat the increase 
is to be credited (see Appendix IV) to high increases in sonea of 
no mosaic. Zones with heavy mosaic continued giving ridieoloos 
yields. 

And so it contiuned up to the present, when the varietal factor 
has brought about the revolution which is the subject of the present 
paper. Appendix Y is a condensed summaiy of Appendix lY, in 
which the mosaic influence can be more clearly traced.* 

To sum up the mosaic experience in Porto Bico, the writer feels 
justifled in placing the correct amount of losses at a flgore between 
98,000,000 to $10,000,000., This flgore is conservative. 

Tlw BB-J0(18) and 80-12(4) Osms. 

■Both of these cane varieties were produced in Barbados by John 
B. Bovell, to whom the sugar wmid owes an eternal debt of gratitude. 
Strange enough, but 1^ mere eoincidenoe, both canes have B-6835, 
as a female parent. SC-12(4) bears the name “Saint Croix” in¬ 
stead of the B—^meaning Barbados—^because it was taken as a young 
seedling to Sant Croix in a visit whidi Bovdl made to that island 
in 1912 and presented to the Danish authorities as a gift which later 
proved to be worth millions. 

BBtl0(12) was bred in 1910 and a few years later became widely 
popular in the British West Indies. For details on the behaviour, 
cultural charaetraistics and othpr information on these two canes 
see Bosenfeld’s paper” published hy the Insular ShqMrimaiit Sta¬ 
tion. 

BH-10(12) was imported to Porto Bico in 1919, jointly by On&- 
niea Central and the Insular Experiment Station althon^ “Meree- 
dita” claims to have imported some, as early as 1917. SC-12(4) 
was imported in 1919 by the Federal Experiment Station. 

To Central “Meroedita” of Ponce, however, belcmgs the credit 
of being the flrst to realise the importance of the varietieB BH-10(12) 
and SC-12(4) as great sugar-producing eanes for the south coast. 
In Appendix YI is shown the complete xeeord of the amreage in var 
lieties with their respective sugar pxodnetion sinee 1917. At that 
lime, fully four-flfths of the total aereage waa planted to Cristalina 
end Otaheiti canes. Praeticalfy the ,ratire soulh coast was ida^ted 
to these two canes, with the former predominating over the latter. 

OBoMaMd, A. B. TIm BB-IO(IS) ud Ouaa. Joon. Dn*. Asr. F. 

V«I. », Ke. 8. IMS. 

* Appendix y it not pnbliihed here. 
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eruuiiM 
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"Certate” Caatral 
Crisialiaa 


1926 

49jt BaR. 10fl2) 
S.Co 12(4) 


1W7 (Eat. I 
»9f a.R. XO(Ml 
S.C. U(4> 




'^ItBehata'* Caatral 

4-7tar aaaraca 

Orlatatlaa 


l«fS 

4C}C a.R. lo(te) 
8.C. tZ(4) 


96H 


I9tr (Bat.I 
a. H. io(ia| 
8 . e. 18(4) 



OvMBt total for tho tkroo eootralat 
a>80or Aooraco 18,f00 *!?** *‘ 9 *’^ 
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Ottitril' liowevw, had already made efforts to eeeiire a 

tvltor iMiM, amoDg the Barbados seedlinge. B-208 was then sttnetmg 
attntioB for its hic^ yMlds, and the Tariety was fredy propagated, 
ooeapying folly 40 per oent of the acreage in 1920 in pore eoltores. 
and evident^ more in mixed plantings. But the q[>eetaealar ap- 
pearanee of a small lot of a little over 3 acres of BH-10(12) yidd- 
ing 6.17 tons of sogar per acre and appearing on top of the list as 
the bii^est yidder, was destined to dunge, or rather revolntioiiue, 
cane growing in that central, and in the rest of the Idand. 

In 1921, another prize winner appeared on the stage, S0-12(4). 
She headed the list with 7.42 tons of sugar per amre with BH-4.0(12) 
a dose second with 6.80 tons. Cristalina sodded only 425, whfle 
B-^08 and Otahdti gave still lower yields, 3.57 and 3.36 t(ms re- 
qMetivdy. From then on, BH-10(12) and 80-12(4) were rapidly 
propagated until the present time when they occupy ovmr 95 per 
cent of the total aeroagc in “Mercedita’'. The great increase in 
production accrued to these two varieties may be found Iqr flie fol¬ 
lowing totals in tons per acre: 


Avense S-jrear period 1920-1084---S. 46 tone per aae 

Crop of 1985___ 5 88 tone per acre 

Crop of 1986_4.80 tone per aere 


Tbp rdativdy low yidd for 1926, is due to tbe fact that cane 
cut was fully tbree months younger, because the 1925 crop was so 
large that cane was cut and ground until late in June. If a yidd, 
intermediate between 1925 and 1926 is taken as a basis for calcula¬ 
tion, say 5.31 tons, its difference with the Cristalina, B-208, Otahdte 
mixture for the preceding 5-year period would be 1.85 tons increase, 
which for 8,200 acres would be 5,920 tons of sugar annually. ‘With 
sugar at $467 New York, this increased production would mean 
$582,800 additional gross income. 

The record achieved by BH-10(12) and 80-12(4) at the centrals 
bdonging to the “Aguirre” interests, namdy “Aguirre” proper, 
“Machete” and “Cortada” is equally remarkaUe. Here, the eiperi- 
ment haa been carried on a mudi larger scale, the extension bdng 
over 18,000 acres. The change in varieties in these three mills haa 
been so sudden that in lees than three yean over 90 per cent of the 
ddd has been dianged from Oristalipa to BH-10(12) and 80-12(4). 
It may be interesting to note here that all the BH-10(12) now plantod 
in the Aguirre ddds may be traced bade to 18 bags of seed tram the 
Insular Station which Prof. Earle todt there in 1921. What this 
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ehange means to the Aguirre interests ean be eridentiy demonstrated 
from the follomng figures taken from Appendix VIE: 

**Agiiirre’' Oentisl (Admlniitrstioii cans): 

Preceding 6-year arerage 8,000 aeree—3,25 teii»*»^5,000 tona 


Criatalina 

1926- --Cri8tallna_^ 5,226 acre®—8.47 tons ■■ 18,184 tons 

B.H. 10(12)_ 2,386 acres—5. 71 tons »18,388 tons 

8.C. 12(4)_ 461 acres—6.84 tons-M 8,692 tons 

Total_ 8,028 acres 86,164 tons 

1927— Cristallna_ 748 acres—8.47 tons ■■ 2,696 tons 

(estimate) B.H. 10(12)_ 6,433 acres—6. 71 tons86,782 tons 

8.0. 12(4)_ 670 acres—6.84 tons** 8,912 tons 


Total_ 7,861 acres 48,289 tons 

‘Oortada*’ Central (Administration cane): 

Preceding 6-year average_ 2,400 acres—^2.74 tons ■■ 6,676 tons 

Oristalina 

1926—Cristalina_1,361 acres—2.95 tons** 8,986 tons 

B.H. (10)12_ 544 acres—4.98 tons** 8,681 tons 

8.0. 12(4)_ 666 acres—4.71 tons ■* 2,661 %ns 


Total- 2,460 acres 9,887 tons 

1927--Cristallna- 810 acrea—^2.96 tona** 914 tona 

(srtimate) B.H. 10(12)- 1,627 acrea—4.98 tona** 7,841 tons 

8.0. 12(4)- 1,180 acrea—4.71 tons = 6,322 tona 


Total- 3,067 acres 14,077 tons 

**Hacliete” Central (Administration cane); 

Preceding 5-year average— 2,500 acres—8.60 tons = 8,760 tons 
Oristalina 

1926— Oristalina- 1,420 acres—3.65 tonsa* 6,041 tons 

B.H. 10(12)- 716 acre"!—6.66 tonB= 8,968 tons 

8.0. 12(4)- 350 aeros—5.74 tons = 2,009 tons 

Total- . 2,48.1 acres 11,018 tons 

1927— CristaHna- 100 acres—3.66 tons r» 365 tons 

(estimalte) RH. 10(12)- 2,151 acres—6.66 tons = 11,988 tons 

8.C. 12(4)- 277 acres—6.74 tons = 1,568 tons 


Total. 2,528 acres 13 ,961 tons 


Plate 0 shows graphically the increased production of the centrals 
“Agoirre", “Cortada” and “Machete”. The 5-year ayerage pro- 
dnction, from 1921 to 1925 with CristaHna is shown in comparison 


Tons of su^ar per nrie 
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witii iiw crop of 1926 and the eatiniate for 1927. The eatimatea have 
been prepared bf the vrriter, baaed on acreage figarea of BH-10(13) 
and SC-12(4) whieh have been made available to him. 

Other oentrala of the south coast are quickly following the exam¬ 
ples of ‘‘Mereedita*’ and “Aguirre”. Central “Lafayette” owning 
over 6,000 acres of excdlent land in Arroyo and Pstillas, and which 
ior the 1926 eiop had only 5 per cent improvement with the new 
canes, has now 47 per cent of its field planted to BH-10(12) mostly. 
Large coUtnon in Ouayama and Salinas are also jdning in the 
movement, and within the ccmiing two years, praetioally the whole 
of the Boothem coastal plain comprising 50,000 acres of rich alluvial 
vegat will be a sdid mass of BH-10(12) and 80-12(4). 

The benefits derived from these improvmnents, judging from actual 
experience, will run into millions of dollars. 

It may be of interest to briefly review the behaviour of BH-10(12) 
and SC-12(4) in other sections of the Island: the Fajardo Sugar 
Co., for instance. The excellent field work and management of that 
central is well known in the West Indies. Appendix VIII will show 
the sugar yields of all varieties since 1916. The Appendix shows 
clearly the splendid work of D-433 which began to be widely extended 
in 1920 and occupied fully 60 per cent of the entire acreage in 1925 
and 1926. FC-306, a promising seedling, was also profusely planted 
but it has^proven to be very susceptible to the eye-spot disease {HeU 
tninthosporiwn sac^'kari). The increasing sugar yields of Fajardo 
may be definitely traced to the extension of D-433 and FC'-306, as 
follows: 


Year 

Variety 

Average 

Average 
tons of 
Sugar 
per acre 
(Partial) 

Average tons of 
Sugar per acre 
(ToUl) 

Average 4-year period 1916 to 1920. • 




Mostly Cheribon Canes and Caledonia . 


2.09 

1020 . 

D.488 

222.2 acres 

4.07 

2.51 

1921 . 

l)-438 

453.8 acres 

2.72 

1.87 dry year 

1922 . 

I)-488 

1,517.8 acres 

8.51 

2.89 

1928 . 

0-488 

2,495.0 acres 

2.97 

2 85 


F. C. 80G 

24.8 acres 

4.22 


1924 . 

D-433 

4,098.9 acres 

8 85 

2.88 


F,i\ 306 

71.7 acres 

4.81 


1925 . 

B H. 10 (12) 

5.4 acres 

5.10 j 

1 .*1.34 


S. C. 12 (4) 

8)7.5 acres i 

4.45 1 

1 *■ 

1026 . 

». H. 10 (12) 

U7.1a acres 1 

4 95 1 

1 8.06 


8. C. 12 (4) 

15.0 acres 

4.86 



P. r. 806 

708.6 acres j 

8.75 1 

! 


D-488 

5f702.4 acres | 

8.00 





24 the JOtJBMAL Of* THE OlPiJmntMT OV JiHttOEfttOtM 

It aeems quite gafe to pndiot that in apMe of tite ttea^atetebad 
ropremaojr of ])>48S in the Fajatdo diatriot, BH~10<]S) 'Wfll ngplaoo 
it in the vtga lands of the oompanjr. For the pmafnt mip of 1M7 
Fajardo has 606.1 aeies of BH>10(12) and 69.9 aena of S0-1B(4). 

A change of yarietal poliojr in the Fajardo fletda will tonify id* 
dnenee the entire aeotian of the Island from Central ''rjofan*' in Oa* 
ndranaa clear around the entire northeastern section to Humaeao. 

OoBcliidiiig 'EiHUMrfci 

The history of sugar production in Porto Bico for the past ^ 
years, as retiewed in the present paper, offers an interesting ezperl* 
ence to the sugar world—especially to our sister idand, Cuba. No¬ 
where else, has a calamity (like mosaic) brought about such a rational 
change in the cultivation and improvement of a crop; indeed it has 
been, as Bosenfeld said, a “blessing in disguise”. It has been for 
us an edneatitm, for now, every eolono in the Uand, has awakened 
to the fact that after all, only tdence appUed to crop produetion can 
in the end solve his problems. He knows mosaic and fears it; he 
hiows about cane varieties and knows that the ones he has now have 
orig^ted through the application of botanical waence; h|^nses more 
fertiliser, he now considers the government eipert as his true and 
unselfish friend, not the “crasy bom running after bugs”. 'What a 
different man he is now from what he was ten years agol In fact, 
the writer can safely asseverate that the wmrk accomplished is worth 
to the Island from $10,000,000 to $12,000,000 every year, and the 
production limit has not yet been reached. 

But this change in our eolono has been accomplished through yea:s 
of vicissitude and sad ezperi''ncp. It is only experimoe in the 
that makes a man wise; but how dearly bo^ht has that experience 
been! 

Our larger sister, Cuba, is now facing the mosaic trouble. It has 
already been severe in certain sections of the Island, while in others 
it is rapidly spreading. Will she wait for a costly experience to 
guide her, or will she take advantage of the experience of her smallest 

it s ter t 
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AmMDix I 

AMirOAIi BAXmPAXJ^ POBTO BXOO 
(17. 8. WMtbar Brnmn) 

(IKOHXS) 


BmUoii 

1915 

1916 

1917 

1918 

1919 

1920 

1981 

1988 

m 

m 

D 

m 

Kortb. 

9I.97 

M.U 

74.60 

61.17 

67.79 

68.16 

64.20 

78.44 

67.69 

76.88 

00.66 

64 41 

WmI. 

7&i0 

77.66 

77.98 

60.78 

66.79 

70.70 

80 84 

88.66 

7>.44 

76 61 

98.86 

88.27 

■■at _ 

7^78 

95.44 

77.82 

6160 

88 96 

76.21 

78.87 

66.48 

68.20 

90 98 

74.71 

61.18 

Sontb. 

45.81^ 

70.44 

46.02 

49 88 

68 87 

67.07 

44.81 

40.10 

86.18 

66.68 

44.86 

48.80 

Gen«iml ayenge.. 



Q 



66 81 

66 68 

66.68 

67.t7 

74.86 


62 67 
























OAHB HABVSBIBD IH ▼AXiODS nOVBVOSB OF ‘<S088BU. ft 00." AMD OBOOMD AT ODAMKIA 
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Ammix in 

OBUnua BmUEKA, bobmxoubbob. b. & 

(OonitMir oi IhtM T«J»rdo) 


Y«ftr 

VMtotlei 

Aereaga 

TontCAne 
per Acre 

Tona Sugar 
per AOie 

Remarks 

liSO. 

OriitoltM Bud KByAd*.. 

1,847 00 

14 60 

148 

MomIo starting 

im. 


1.766.85 

800 

.77 

Heavy moaalc 

im . 

1.660 80 

880 

.81 

Heavy mosaic 

im . 

aOKUbBMo*. 

1.790.50 

14 16 

1 88 

Heavy mosaic 

1994 . 

9Bjf trim etne. 

188&.H7 

90 92 

188 

Mosaic contiolled by 
Inmune Dba 

1991. 

lOOitniHiCiinB. 

9.178 00 

19.85 

1.79 

Mosaic controlled by 
Inmnne Uba 

1999 ... 

MMtifUbB. .. 

SonfV H. 10(19).B C. 
19 (4) And P 0 J 86 

1.961 80 

91.00 

1 78 

Mzpeotto extend slowly 
B. H. 10 (19) and 8. 0. 
12(4) 









SVOAB PBODUOTlON OF FOETO BIOO FOK IBB FBABB 1916 TO 1917, STOWnro TBE Ttmjtwnw or XOBAIO TO 

SUOAB OBOFS 
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AmxBxx VI 

asamuXi usbiosdtta, fonob, p. 

iOcmtm olj. H. GHIm) 





Yellow Oal 


Otahite ... 
B. 6808 ... 
D 117 7 119 

nriitaUnm. 

B 1080 . •. 
B 6460 .... 

B 1866. 

B 1768 .... 
D 

n 


1919 B1758 
B6088 
B6808 
B 1866 

I B 8412 ... 
I Orlitalina 


Otobite 


B 6460. 

B 1080 . 

B 208 7 JOTO Oriftalina 

B 6082. 

Ofistalina 7 Otahite... 

B 208 7 B 1866 . 

B208 7 Criitalina .... 

B2087 B6460 . 

Orletalina 7 B 6460 ... 

B 208 7 B 6808. 

Oriftalina 7 B 1866.... 


B 208 7 D 117 


1.25 

14.75 

26.59 

1089.00 

22.50 

605.50 

187.75 

15.00 

698.25 
154 25 

28.75 

76.75 

25.50 
74.66 
50.00 


2,902.75 I 2.965 a 


69.75 

86.00 

109.75 

96.00 

759.00 

8.00 

902.00 

184.98 

44.25 
194.00 
817.60 

48.26 

42.26 
19.00 
10.25 




2.661 

88.60 2.666 

108.76 2.885 

5.60 2.294 


2,965.00 I 2.788 
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OWnUL MBBOmCA, 3r« Mr^4hnUwM 


B. H. 10 (IS). 

B40H... 

B 1860 . 

P. R. 870. 

B 876 . 

Java... 

B6088 . 

D 109. 

Olahito. 

B208 . 

B 6450 . 

Crlatalina. 

B 6808 . 

h 1768 . 

B 1080 . 

B 7924 . 

B208 7 B 1809. 

Cftahite, B 6460. 

Java y Criitalina. 

B 4696 7 B 208 . 

Java 7 B 6450 . 

Otafalte 7 B 208 . 

B 6808 7 B 808. 

Orlttalina B 1855 . 

Criitalina B 1758. 

D 109 7 B 808 . 

Criitalina y B 208 . 

OUhltey B 847. 

Java 7 B 808 . 

Mixta. 

B 6082 7 B 208. 

Caledonia, D 109, Criitalina 
7 B 8412. 

Totol. 


Sta. eras 12 (4) 
B. H. 10 (12).... 

Criitalina. 

B 7984. 


B 6808 
B 1758 


B 6460 , 808 7 B. H. 10 (18) 

R. C. 18 (4) 7 B 208. 

B« H. 10 (18) 7 B 208 . 

P. R. 270 7 B 808. 

P. R: 2707 Mixta. 

Mixta. 

Otahiio 7 B 808. 

Java 7 B 668. 

Oriitalina, B 908. 

D 109 7 B 208. 


Ko.oriDm 

noMor ^ 

of mb 

wiaar per 

variety 

•ere 

8.W 

6.176 

6.76 

6,696 

16.86 

4.781 

12.85 

4.182 

7.60 

8,988 

226.76 

0.270 

112.7fi 

8.880 

98.75 

8.702 

87.20 

8.664 

1.020.00 

8.682 

86.60 

8 014 ‘ 

820 20 

8.471 

89.75 

8.805 

76.75 

8.018 

29.20 

2.970 

.50 

2.770 

22.00 

6.016 

10.75 

6.194 

24.00 

4.800 

6.00 

4.589 

12.70 

4 888 

26.00 

4.161 

8.50 

0.088 

16.00 

4.042 

20 00 

8.028 

21.00 

8.088 

54.00 

8.571 

2.00 

8.180 

86.25 

8.070 

116.74 

2.995 

1,881 55 

8.679 

6 25 

.852 

msm 

8-024,£S. 

17.50 

7.427 

47.25 

6.801 

787.85 

4.‘258 

19.75 

4.181 

1,100.25 

8 576 

84.50 

8.864 

47.70 

8.166 

6.00 

2.601 

8.50 

2.290 

80.00 

1.888 

28.00 

7.284 

18.50 

5.890 

44.75 

4.926 

6.25 

4.501 

12.00 

4.456 

681.75 

8.741 

86.25 

8.448 

11.00 

2.441 

16.00 

1.869 

21.50 

1.802 


2,980.75 I 8.862aS 
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CnarTRAIi UBBOBDIXA. POKOB, P. Ro-Oontmued 



Vailety 

Mo of acres 

5ield of 1 


Tmt 

ofeach 

bugar per 

Remarks 



Tarlety 

aore 


1922 

Java 

9 00 

5 7«1 



Olabite, CnsUhna j B 208 

8 60 

6 560 



8. C. 12 (4).. . 

16 76 

6 177 



B. U. 10 (12) Ba 60S2 

8 00 

5 084 1 



B H. 10 (12) . 

82 76 

4 600 



B 208 y Cnstahna 

9 75 

8 994 



B208 

34 60 

3 968 1 

Year 


Ba 6082 

14 75 

3 702 

of 


B H 10 (12) . 

105 76 

3 675 

drought 


B208 

861 00 

6 626 


B. H 10 (12) y Mixttt 

17 76 

3 491 



D iOO. 

41 60 

i 401 



Mixta 

1,444 84 

3 340 



B H. 10 (12), D 208 y B 6460 

10 50 

3 288 



B.H. 10(12), B208ys C 12(4) 

65 50 

3 206 



B 208, B 6450 y 

158 25 

3 858 



Gristalina. 

32 00 

3 180 



Java y B 208 

10 00 

2 699 



B H 10 (12) 

44 45 

2 226 

Non-irrigated 





area 


Ba 6082 y Mixto 

H 00 

1 867 



P R 270 y B 208 

6 25 

1 885 


1 

Total 

3 061 04 

3 386 aJS,. 


192S 

Mtzte y Ba 0082 

1)208, R U 10 (12) y 8 (' 

12 50 

6 138 



12W 

18 50 

5 553 



Ra 6032 

7 oO 

1 844 

Year 


P.R 270y()r C 147 

3 60 

1 476 

of 


SC 12(4) 

105 00 

4 1S2 

drollgh^ 


B H 10(12) 

511 50 

3 H09 


Mixta y Otahite 

10 00 

3 49! 



BH 10(12) ySr 12(4) 

36 >0 

3 279 



B H 10(12) y B20R 

92 75 

3 m 



Otahite 

3 00 

3 231 



Ba 6082 y Mixta 

170 >0 

2 964 



B208 

414 35 

2 823 



Ba 6082 y Mixta 

8 00 

2 616 



1) 109. 

4 00 

2 452 



P O.J. 106 y Japoneaa 

9 50 

2 179 



Japoneaa 

6 84 

1 688 



Mixta 

1,584 76 

2 778 



Cnatalina 

8 00 

1 031 



Total 

3,071 00 

3 IOOaJSI. 
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OBMmili MBB C anMTA , FOircnB, F. Br-OontlaiMd 


Tear 

Variety 

No. ofaera 
ofeach 
▼ariety 

Yield Of 
logarper 
aere 

Bemarka 

1M4 

Ba 6062. 

71.50 

5.681 



S.C. Mixta. 

10.76 

5.221 



B.H. 10(12), S.C.12(4) y 





Mixta . 


5.068 



B.H. 10(12) 7 Mixta. 

81.75 

4.661 

Year of droQfbt. 


B.H. 10(12). 

67.46 

4.526 



B.H. 10(12). 

1,018.82 

4.057 



B.H. 10(12), Mixta, Japone- 





aayP.OJ.105 . 

22 26 

8.861 

800 Iba. of ftrttl. 


8.0. 12(4). 


8 470 ‘ 

leer per aere. 


Patito. 

25 66 

2.896 



Mixta . 

1,576.94 

2.810 



JapoDeaa . 

18.55 

2.444 



Japoneea y Mixta. 

22 10 

1.768 



Abandonada . 

84.75 

0.028 



Total. 

2,121.70 

8.262 aSSm. 


1925 

Mixta 7 B. H. 10 (12). 

89 55 

8.886 

Balnfiall this year 


P. 0. J. y Mixta. 

18.50 

8.101 

waa more ataa- 


B. H. 10 (12) 7 8. 0. 

109.70 

7 478 

dant and better 


8. C. 12 (4) . 

271.00 

6.688 

dlstribated. no 


B. H. 10 (12) . 

2,119.82 

5.804 

perMl of growlk 


B. U. 10 (12) y Ba 6082 ... . 

11.00 

5.588 

waa longer. Her- 


Mixta. 

486.07 

5.205 

▼eat.of 1924 laai- 


Japonesa. . 

67.95 

4.447 

ed nntll May 


P. O.J.IOS . 

15.25 

4.150 

15, and that of 


B. 208 y B. H. 10-12. 

6.75 

8 881 

1925 lasted until 


Japoneaa y Mixta. 

27.99 

8.568 

Joly 9. 


B. U. 10 (12) y S. 0. 12 (4) 





y Mixta . 

9.65 

8.281 



Ba 11569. 

.75 

1.841 



Total. 

8,278.88 

6.882 aSw. 


1926 

Ba 11569 y 6082. 

7.80 

7.718 

There was leas 


B H. 10 (12) y Japoneaa .. 

10.25 

7.060 

ralnfiall preotpl- 


Ba 6082. 

17.25 

6 865 

tatlon this year 


Ba 11060. 

18.80 

5.770 

than the preel* 


B. H. 10 (12), Japoneaa, 



one one. 


Mlxto y S. 0. 

11.00 

5.678 



G. C. 1287 . 

2.60 

5.290 



Japoneaa y Java. 

7.50 

5.112 

800 lbs. of fertil¬ 


B. H. 10 (12) . 

2,577.89 

4 997 

iser used per 


Ba 11S60, B. H. 10 (12), 7 



acre. 


8 . C. 12 (4) . 

85 40 

4.898 



8 . C. 12 (4) . 

897 70 

4.101 

Cane harTeeted 


Japoneaa . 

75.52 

4.071 

waa three muntts 


B. H. 10 (12) 7 S. 0 . 

160.40 

8.785 

younger. 


Mixta . 

69 20 

8.881 



B. H. 10 (12) 7 Ba 6022 . 

11.00 

2.517 



1\>U1 ... 

2,402.81 

4.g0l 
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Amamix VII 

CnniTBALB OWNBD BT TBB AOUIBBB 1NTBBB8T8 

(Oonrtw of 0. L. Ourpenter) 

Central ‘‘Agnlrxe’S Balinai, P. B. 


Ywkf Varietj 

1917 (MsUlina and Others . 

1918 CrUtalina and Others . 

1919 Crlstallna and Others 

1920 Oristallna and Others . 

1921 Cristalina and Others 

1922 Cristalina and Others . 

1928 Cristalina and Others 

1924 Cristalina and Others 


No. of sores 
of each 
rsrlety 


8,775.00 8 47 



8,631.81 8.22 


8,571.78 8.39 


8,846.97 8 49 


8,071.70 8 47 


7,723.22 8 


7,888.69 2.79 


7,849.00 2.44 



Remarks 


Yield calculated 
on both admin¬ 
istration and eo- 
tono cane. 

Yield of 
administration 
eane only. 

Yield of 
administration 
cane only. 

Yield of 
administration 
cane only. 

Yield of 
administration 
cane only. 

Yield of 
administration 
cane only. 

Yield of 
administration 
cane only. 

Yield of 
administration 
cane only. 


1925 Cristalina and Others 

B. H. 10 (12). 

8. 0. 12 (4). 


Cristalina and Others 

B. H. 10 (12). 

8. 0. 12 (4). 


8,270.79 4.10 
247.79 4.05 
88.29 4 75 


8,551.87 4.19 a15 


5,926.14 I 3.4 

5.7 

5.8 


8,024.48 
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OENTBAL8 OWDNSD BT TBB AOT71BBB ZimBBaiT8--<lontiiiued 
Central *«Oortada»% Santa IkaM, P. B. 


Year 

Variety 

No ofaeree 
of eaeh 
▼ariety 

Yield of 
sugar per 
acre 

Remarks 

1920 

Cristalina and Othera --- 

2,662.11 

8.10 


1921 

Griatalina and Others. 

2,696.78 

2.99 


1922 

Cristalina and Others. 

2,620.17 

2.48 , 


1928 

Cristalina and Others .... 

2,848.80 

1.98 


1924 

Cristalina and Others .... 

2,179.01 

2.46 


1926 

CrUtalin*, Japonesa B. U. 





10 (12) y S. C. 12 (4). 

2,460.06 

8.68 


1926 

Cristalina. 

1,861.86 

2.96 



B. H. 10 (12) . 

644.37 

4.98 



S. 0. 12 (4). 

566.31 

4.71 



Total. 

2,461.68 

8-TO 



Central ''Madhete”, CKiayama, P. B. 


1921 

Cristalina. 

2.656.00 

.3.21 

1 

1922 

(Cristalina . 

2,321.00 

8 61 

1 

1928 

Cristalina. 

2,292.00 

3 22 

1 

1 

1924 

('rislalina . 

2,489.00 

8 14 j 

1926 

Cristalina. 

2,462.49 

4.27 

j AlotofB.H.and 


B. II. 10 (12). 

68.98 

4 21 

8. C. cane was 


S, 12 (4). 

8.49 

8 16 

nsed for seed. 


Total. 

2,524.96 

4.27 


1926 

Cristalina and Others. 

1,420.26 

8 65 



n.H. 10(12). 

716.86 

6.65 



S. c. 12 (4). 

860.67 

6.74 



Total. 

2,486.77 

4.48 
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Ammix Vin 

7AJABD0 8UOAB OOMPAHT, FAJABDO, 7. H. 

(Ooutair of J. BM AtIm) 
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FAJABDO BVOAB OOHFAinr, FAJASDO, F. m,~aairtliiiud 




1W8 8 8878. 

BeS88. 

B 8418. 

B 806. 

White Transparent. 

fi 8405. 

Caledonia AmarlUa 

Sealy Seedling. 

D 488 . 

D 44B. 

G. C. 101 . 

B 1865. 

B 109. 

D 109. 

B 4596. 

B 8289. 

B 876. 

B 847 . 

B 6450. 

Mixed, Cristalina... 

D 117. 

D 116. 

B 1922. 


11.89 
270.42 
80.80 
8.84 
14.14 
9.07 
9.87 
12.77 
70.64 I 

20.88 I 

4.88 
119.92 

10.04 

59.95 

79.68 

35.61 

.85 

18.56 

6,882.58 
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Ymt 

Variety 

Mo. of acres 
ofeach 
▼ariety 

' Yield of 
sugar per 
acre 

Remarki 

IMO 

D 4S8. 

Oavftiig^ria. 

B 3412. 

GOlUl. 

D116. 

OUbIte. 

B 3496. 

W. Tranaparent. 

Talloie Caledonia. 

B 6460. 

B 46M. 

Bmly BeedUng. 

D 117. 

B ISM. 

B 109. 

D 109. 

D 448. 

B 847. 

B 87«. 

B 208. 

Mixed. 

222.20 
.26 
81.99 
6.88 
2.82 
1.66 
18.79 
1.87 
417.82 
26.88 
8.40 
270.80 
68.20 
4.08 
10 29 
276.28 
18.84 
4.89 
37.59 
6.32 
8.868.66 

4.07 

8.87 

8 62 

8.88 

8.20 

2.86 

2.80 

2.75 

I 2.78 

2.69 

2.68 

2.64 

2.68 

2.44 

2.82 

2.14 

1.99 

1.90 

1 77 

1.55 

2.468 


Total. 



1921 

D 438. 

468 35 

2.72 



B 3412. 

30.69 

2.79 



Yellow Caledonia. 

456.42 

2.18 



OUhite. 

1.07 

2.18 



D Uf. 

46.36 

2.16 



B i385. 

4 08 

2..34 



D 448. 

12.85 

1.76 



D i0». 

174.36 

1.61 



n 8406. 

15 45 

1 61 

. 


G C 101. 

4.88 

1.95 



B 109. 

10.42 

1.82 



B 4696. 

8 40 

1 69 



B 847. 

4.39 

1.72 



Sealy Seedling. 

208.79 

1 40 



White Transparent. 

1.87 

1.26 



B 6460. 

38.88 

1.62 



B 876. 

20.09 

1.21 



61ixed» ••• ••••••••• 

8,106.42 

1.855 



Total.i 

0,601.76 

l-«76;,JiSi. 


1922 

D 48S. 

1,517.81 

3.51 



D 109. 

243.19 

2.66 



B 8412. 

.30 34 

2.71 



B 8406. 

.3 80 

2 !4 



Yellow Caledonia. 

.322 71 

2 18 



B 1866. 

4 08 

1 89 



D 117. 

41.79 

2 03 



B 6460. 

20.12 

1.98 



B 847. 

4,48 

1.90 



Sealy Seedling. 

B 109. 

89.96 
10 16 

1 79 

1.20 



Mixed. . 

6,826.0^ 

2.16 



Total. 

8,618.of 

2.16 aSK. 
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r AJABDO SUOAB OOMFAinr, FAJABDO, F. OvBtniMd 


Tear 

Vartety 

No of ami 
of each 
VarteW 

field of 
ragar per 
aere 

Remark! 

1928 

D488 

Yellow Caledonia 

D 109 

B 8406 

B8412 

Seely Seedling 

FC187 

FC806 

FC2I4 

FC262 

F C299 

F r 90 

F 0199 

F C148 

F C 101 

FG 88 

FO 86 

Mixed 

Total 

2,495 06 
181 81 
225 80 

9 80 
14 71 
16 69 
10 28 
24 88 

6 94 

6 40 

18 85 
12 87 
18 88 
40 88 

19 26 

10 87 

11 02 
4,654 84 

2 97 

2 18 

1 87 

1 75 

1 77 

1 65 

4 97 

4 22 

4 06 

8 65 

8 79 

2 84 

8 06 

2 77 

2 71 

2 68 

2 08 

2 02 

i 

7,778 20 

2 S66aS%. 






1924 

F 0 ao6 

71 76 

4 31 



Striped Caledonia 

5 61 

8 79 



8 r 12(4) 

3 57 

4 10 



F0 214 

20 04 

8 83 



F C299 

137 06 

8 59 



B n 10(12) 

4 63 

8 78 



FT 137 

15 23 

3 59 



D488 

4,095 90 

8 85 j 



F C 199 

68 82 

3 28 



F C 140 

26 05 

2 86 



fellow Caledonia 

111 52 

2 10 



D 109 

101 >8 

1 98 



B 1405 

3 80 

1 38 



Mixed 

3,179_59 

J_42_ 



roUl 

8,045 16 

2 889 


1925 

F 0 306 

317 58 

1 

4 45 



Striped Caledonia 

14 20 

3 73 



B H 10 (12) 

5 46 

5 10 



F C 187 

24 09 

i 64 



D 488 

5,481 06 

3 68 



S C 12 (4) 

1 50 

4 61 



F0 214 

44 70 

3 58 



F C 299 

142 80 

8 05 



Yello%i Caledonia 

124 66 

2 51 



F C 140 

84 98 

2 71 



FC199 

72 91 

2 78 



D 109 

24 02 

2 16 



Mixed 

_ 2^287 46 

2 42 



Tbtal 

8,452 76 

S 845 aSS. 
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TMf 

1*86 


FAJABDO BHOAB OOMPAinr, FAJABOO, F. B.—Continued 



No of acres 

Yield of 

VarlAty , 

1 

of etch 

sugar per 

▼arletjr 

acre 




H. H. 10 (12) .I 

117 09 

4.96 

8. C. 12 (4) . 

14.98 

4 86 

Striped Cnledonin. 

25.78 

8.80 

FO806 . 

708 50 

3.75 

P 0 l»7. 

22.76 

8.02 1 

D 488. 

5,702.40 

3.00 

P C 140. 

48.99 

3.08 

PC 214. 

67.14 

2.99 ' 

PC 199. 

102.00 

2 99 

PC299 . 

176.68 

2 68 

Yellow Caledonia. 

85.87 

2.83 

Mixed . 

1,298.68 

2.886 

Tdital . 

1 8,804.71 

8.060 IfrTit 


















A MONOOBAPH OF SUOAB-OANE VABIETIES 


By Artbuk M. Kosknfkld 

Special Technolofifist for Cane, luaular Kx{)eriinoiit Station of Porto Bico 

111 this JouBNiOi, Yol. Ill, No. 2, under date of April, 1919, there 
appeared a preliminary paper by Mr. F. S. Earle on “Sugar-Cane 
Varieties of Porto Bico”. This excellent study was followed by that 
masterpieee in cane varietal studies, “Sugar-Cane Varieties of Porto 
Rico—by the same author, as Yol. Y, No. 3 of the JouBNAii, 
under date of July 1921, which presented the results obtained by 
Mr. Earle up to that date in the continued study of this vitally 
important subject. Additional data was therein given concerning 
varieties discussed in the previous paper, as well as a considerable 
number not touched upon in the first studies. In this latter monu¬ 
mental work Mr. Earle made such an excellent preliminary state¬ 
ment and so well outlined the history of cane varieties in Porto Bico 
that it has been decided by the present author to use that part of 
Mr. Earle’s paper in its entirety in this, adding only a few illustra¬ 
tions to bring out more clearly some points in the descriptions. 

In Yol. lY, No. 3, under date of July, 1920, Mr. Earle published 
a very imeful work entitled “An Annotated List of Sugar-Cane Va¬ 
rieties ”, which contained a remarkably complete alphabetical index 
of all of the names applied to sugar-cane varieties in different parts 
of the world as far as they could be found in the literature acces¬ 
sible to him, this having been found necessary by Mr. Earle in his 
attempts to trace the history of the older varieties found in Porto 
Bico, due to the enormous confusion existing in the use of varietal 
names in cane literature. This study, as Mr. Earle pointed out, 
with the synonomy which it was possible to trace with more or less 
certainty, served to clear up a number of points which had hitherto 
been most obscure. 

The present paper is an attempt to summarize the results obtained 
by the author in following up Mr. Earle’s pioneer work on varieties 
of sugar cane and he has attempted to maintain the same form of 
description and the identical treatmeitt given to the subject by Mr 
Earle in his previous and most valuable* papers. It was the writer’s 
first intention to call this paper “Sugar-Cane Varieties of Porto 
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Rico— ni” and include therein only those varietieB which he has 
studied in addition to those already touched upon Mr. Earle, but, 
due to the facts that Mir. Earle’s “Sugar-Cane Varieties of Porto 
Rico—hag been for some time completely exhausted and that 
the economic status of a number of varieties—notably B.EL-10(12) 
and S.C.-12/4 has changed so materially in the past five yaars in 
Porto Rico, it was decided to make the present paper indude not 
only the varieties studied since Iifr. Earle’s departure from the Sta¬ 
tion, but all of those described by him in his earlier papers. Hence, 
the presmit paper is a compendium of all of the varieties of cane 
described in Porto Rico to date, those described by Mr. Earle being 
indicated in die text by an asterisk. 

Loasmuch as this whole work is based on work originated and 
carried out by Mr. Earle, the author would have preferred to have 
brought it out jointly with him, but it was finally decided that, 
inasmuch as Mr. Earle has not. had the opportunily of seeing the 
larger number of varieties herein described under Porto Rico con¬ 
ditions, the writer could hardly make hiwi jointly responsible for 
the possible—and probable—errors in the technical descrii>tionB in¬ 
cluded in this work, nor for what might turn out to be misconcqi- 
tions of the economic value of this or that variety under determined 
conditions. He does wish to make it very dear, however, that he 
makes no claim for originality in bringing out the present paper 
and to repeat that herein he has simply endeavored to bring up to 
date the work so ably initiated by Mr. Earle. To the wian who 
planned and originated these labors should go all the credit for 
whatever the present studies may be worth—^the author wishes to 
emphasize the fact that iSx. Earle was the pioneer in these investi¬ 
gations and that it has been a comparatively easy matter for him to 
follow a trail so clearly blazed, particularly as he has been able to 
get together a much larger and more representative collection thyi) 
that which Mr, Earle had available. 

The writer wishes to acknowledge, also, the great assistance ren¬ 
dered him by Mr. Luis Serrano, the Assistant Agronomist at the 
Station, who has participated with him in all descriptions of varie¬ 
ties made and whose keen sense of values and fine perception of 
important minute structural differences have been of great utility 
in making these descriptions more accurate and exact. Mr. Serrano’s 
willingness to “bo on the job” at any time has aided materially in 
bringing this work to an earlier conclusion than would have other¬ 
wise been possible. 
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Another debt of gratitude which the author wishes to acknowledge 
is that to Mr. W. G. Dreier, Manager of the Hatillo Fruit Farm. 
Interested in cane varieties by the contagious enthusiasm of Mr. Earle, 
Mr. Dreier obtained from him when Mr. Earle left the Station quite 
a complete lot of the varieties at that time growing there and he has 
cared for, experimented with and made the most careful notes on 
these and other varieties which he has added to the collection from 
time to time, in a practical as well as scientific manner which it 
would have been well nigh impossible for us to have attained with 
our limited extension of land and unlimited other duties at the Sta¬ 
tion. Experimentation from the point of view of the strictly prac¬ 
tical cane planter, who is making a logical effort to obtain just the 
varieties which will give him the largest financial return under each 
of his distinct sets of conditions, is of exceptional value in cane va¬ 
rietal work and close association with Mr. Dreier in the management 
of his varieties for the past three years has enabled the author to 
obtain a point of view on the commercial side of the question far 
broader, he feels sure, than would have been po&sible without this 
whole-hearted cooperation from Mr. Dreier. 

To Mr. Mario Brau de Zuzuarregui, who has so carefully and 
painstakingly prepared the colored illustrations which accompany 
this report, and who has at all times been so amenable to siiggestions 
by the writer, acknowledgment is also due. 

And last, but by no means least, the writer wishes to acknowledge 
the many suggestions and exceptional cooperation which he has re¬ 
ceived while preparing this work for the past three years from Com¬ 
missioner of Agriculture Carlos E. Ohard6n and (he Director of the 
Insular Station, Mr. Fco, L6pez Dominguez. Without the constant 
aid received from both of these gentlemen, this report would still 
be far from conclusion. 



OINSBAL RKMIBKS 

B.V F. B. IllAKLS 

The aeleetiou of the proper variety for each loeal plan tin g la the 
one most important factor in sugar-cane production. Its importance 
is strangely overlooked by the average planter, who only too often 
plants his one favorite kind in all kinds of soils and under all kinds 
of circumstances with no thought of its adaptability; or, as often 
happens in Porto Rico, he plants a miscellaneous mixture of kinds 
in the same field. Neither plan will give reaUy satisfactory results. 
In the present state of the sugar market (January 1921) the most 
painstaking care is necessary at all points in order to seeure a rea¬ 
sonable profit. Each variety is particularly adapted to certain soils 
and certain conditions and will only give its best results when these 
requirements are complied with. It is, however, in oonneetian with 
insect pests and diseases that the question of variety beemnes moat 
important. Some are susceptible to each of these plagues while 
others are more or less resistant or even immune. In eveory importaijll^ 
cane-growing country in the world the industry has bera seriously 
threatened at one time or another by the sudden appearance of some 
one of these plagues. In each case, after heavy losses and much 
effort, the situation has been saved by the substitution of more resist¬ 
ant kinds for the ones previously in general cultivation. Aside from 
strictly preventive measures no practical remedy is known for any 
sugar-cane diseases except that of substituting some more resistant 
kind. Aa this fact came to be realised it lead to the seaxching of 
all sugar-growing countries for detirable kinds and the flwfatWiaTnnaiit. 
of large living collections, first in Mauritius, then in Java and later 
in Australia, Brasil, Jamaica, Louisiana, Hawaii and various other 
countries. Then came the discovery that sugar cane produced fertile 
seed and with it the making of new seedling kinds. For the past 
twenty years this has so absorbed the attention of sugar-cane investi¬ 
gators that the older varieties have been forgotten long before 
of them had been properly tested and liieir adaptability determined. 
This is unfortunate. The very fact that those are kinds that had 
merit enough to survive for generations under the crude agricultural 
practices of the country of their origin demonstrates their unrfnliiTinB 
When first brouc^t to a new country and planted in trial grounds 

thqy have often, podiaps, found uncongenial sorronndings and so have 
« 
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■ude a poor ahowing and been discarded, when under elightly dif¬ 
ferent eonditi(tt8 ther would have sneceeded admirably. Thus the 
Uba eane when frst brought from Braadl to Manritios in 1869 was 
noted as ^'wmihleBs”, but it has mnee saved the industry in Natal, 
where it is the only cane planted and (under the name of Kavangire), 
it has bejUi of the greatest assistanoe in freeing Western Porto Bico 
finun the mosaic disease, to which it proves to be almost absolutely 
immune. It is not intended to belittle the importance of the work 
of producing and testing new seedling varieties. It has already done 
much for the sugar industry in many parts of the world and will 
unquestionably do much more in the future. It is only wished to 
4sall attention to the importance of continuing to test the (dder kinds 
imtil their adaptability is fully determined for all conditions and 
for all purposes. 

In the first paper on sugar-cane varieties of Porto Bico the 
subject-matter was divided under two distinct headings, the one 
dealii^ with the cultural characteristics and value of the different 
varieties and the other giving an attempted technical description, 
thus treating of them taxonomioally or botanically. This method 
has certain obvious advantages, but it was disregarded in the second 
paper, where all the available data regarding each variety was 
grouped under the one heading, an arrangement which it is b^ved 
is on the whole more convenient for reference. 

TIjHB DBUOMSTBATIONB OF VABUETIXS 

In a previous paragraph attentiou has been called to the unfor¬ 
tunate premature abandonment of the testing and study of many of 
the older cane varieties and the centering of attention on the produc¬ 
tion of new seedlings. This has naturally followed from the pre- 
xailing bdief that existing varieties quickly and inherently deterio¬ 
rate and run out. This idea is everywhere found in the literature 
and the view is widely held that this is why a change of variety has 
become necessary in so many sugar-producing countries. This idea 
is not confined to sngaxMsane varieties. It has been widely accepted 
as a fact that cultivated varieties of plants of all kinds that are 
eontinnously propagated asexually have, like individual animals, 
their definite period of life—4hat thqr fiourish for a certain length 
of time, each according to its special nature, then degenerate and 
finally disappear fironp cultivation or die. Horticultural writers in 
partienlar seem to be firm in this b^ef. Lmumerablr instances of 
it could be dted, particularly in the Uteratnre of potato and atraw- 
•bmy varieties. Curiously enough, this belief has been considered 
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88 azionuitic ^'n<^ no fMts lutvo boon bronc^t forward in proof of it 
that coold not more easily be explained on some other basis. Tha 
fact seems to be that most the so-called oases of deterioration or 
degeneration have been caused either by climatic changes, soil adtaos- 
tion or the increase in insect pests and disease to whioh the variety 
in question was susceptible, and not Iqr any riiange in the nature of 
the variety itself. Often, too, varieties have been abandoned beeauso 
of the introduction of better and more profitable ones. Most culti¬ 
vated varieties have been sdeeted on account of their adaptability 
to some special local need. As a rule they are only adapted to a 
narrow range of cultural conditions, and when these change or when 
they are taken to a different environment thqjr suffer. Occasionally 
a variety is found adapted to a wide range of conditiems and these 
remain long in cultivation, extend over great areas, and become 
recognized as the standard varieties of their kind. Such kinds riiow 
no signs of degeneration unless confronted with radically changed 
conditions of growth. Ben Davis apples, Bartlett pears, Elberta 
peaches. Concord grapes, and Navel and Valencia oranges are growing 
today on countless thousands of acres with the widest possible geo¬ 
graphical distribution and with no sign whatever of deterioratitm. 
Under favorable cultural conditions they show the same vigor and 
productiveness that they did many years ago at the time of their 
first introduction. Cultivated A'arieties of plants may degenerate; it 
would be difficult to prove the contrary, but the fact remains that 
no evidence has been brought forward to show that they actually 
are degenerating except through the action of purely external causes. 
On the other hand, much evidence could be cited to show that they 
may be constantly improved by the continued selection of bud varia¬ 
tions. This is a phase of the question, the great importance of which 
seems to have only been appreciated by a very few investigators. 
Shanunel’s work with citrus varieties in California may be cited as 
one of the few instances in point.* 

To return to sugar cane: The Cana Blanca or Otaheite is the one 
usually cited as a case of deterioration. Scarcely an article on cane 
varieties has been written during the last fifty years that does not 
assume the degeneration of the Otaheite as an accepted fact. It ia 
unfortunately true that it has been found necessary to ahstidoti the 
cultivation of this once popular variety in one after another of mos t 

*Shamcrh bud selrction woiki on cane in Hawaii, however, have not beta 

strikingly aurrobafnl—H. K. 
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all tbe BOgar-produoiiig conntries.* This forced change of varieties has 
only too oftoi been accompanied Iqr heavy financial losses and some¬ 
times by the threatened min of the sugar industry. This does not 
prove, however, that the Otaheite had degenerated. Its nature today 
seems much the same as it was a century and a quarter ago, when it 
so dramatical^ replaced the old Cafia CrioUa that was thm unV 
versally cultivated. As always, is is a cane adapted to a narrow 
range of cultural conditions. It requires a well-aerated soil abun¬ 
dantly supplied with vegetable matter. These conditions are admi¬ 
rably supplied by virgin > forest Ipnds. It was on such lands that 
Otaheite was first planted in the West Indies and on such lands it 
gained its great reputation. When it l^ccame necessary to plant cane 
on old compact lands where the humus and other elements of fertility 
were partially exhausted, then the Otaheite failed, and failed miser¬ 
ably. Its root system is not adapted tO these conditions and it is 
unduly susceptible to most cane diseases. Planted today on virgm 
lands it grows vrith its old-time vigor. It is condilions that have 
changed. The soil has deteriorated, but not the Otaheite cane. It 
is only a striking example of the necessity of selecting varieties 
adapted to the particular soil conditions under which they are to 
grow. 

The Cristalina may he taken as another example to show that 
deterioration is not an inherent characteristic of cane varieties. In 
w far as W can trace its history this is as old a cane as the Otaheite. 
Gcnning originally from Java it has been carried to all sugar-cane 
growing countries. It seems to have been brought to the West Indies 
at about the same time as the Otaheite and to have had about the 
same distribution. It was not a favorite with the early planters 
since it did not mil] quite as easily as the Otaheite and its juices 
were harder to handle under the old open-kettle methods. It was, 
however, so much hardier and was adaptable to so much wider a 
range of conditions that in one country after another it has quite 
completely driven out and replaced the Otaheite. notwithstanding 
the prejudices of the older planters, and is today under one name 
or another considered as the standard cane in many of the largest 
sugar-producing countries. This cane is adapted to a much wider 
range of soil conditions than the Otaheite and is more resistant to 
most insects and diseases. It is easily our one best general-purpose 


it the notftbl# «Kft|itio]i to thii rnle^—^A. H B. 
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«ane. That it is not degenerating may be proven hy ito oontinned 
good behavior in thoosanda of Adda and in many ooontriea, in fbet, 
wherever reaaonably good enltoral conditiona ate atill found. The 
xeeorded yield of an average <rf 81 tons per acre on a 40-aere Add 
of the irrigated lande at Aguirre some years ago gives testimony to 
its continued vigor and produetiveneas. Although so much more 
hardy and resistant than Otaheite, it is however, failing in many 
localities from the same causes; mainly frmn root disease induced Iq' 
unduly compacted and exhausted soils and the failure to give rational 
tillage. It is being replaced by other kinds, not because it has date* 
riorated but because other kinds have been found that are still more 
resistant, or that are better adapted to the changed soil conditums. 

THK POSSmiLITT OF DIPROVINO EXISTING VABlEiTlXS THBOUOH TBS 
SESiSCfTION OF BUD VAIOATIONB 

The belief expressed in the previous paragraphs that varieties are 
not Inherently deteriorating does not imply that th^ are necessarily 
fixed and immutable. In fact, the contrary is known to be the case. 
Change is the universal law of living beings. Within limits like 
produces like, but this inheritance is not absolute. It is true, als(^ 
that plants propagated asexually from buds resemble the parent 
form much more closely than those propagated from true seeds, 
but no two buds even from the same shoot will produce plants that 
are absolutely identical. Sporting, a sudden and pronounced form 
of bud variati(m, is known to occur with maiqr plants. It seems to 
be particularly prevalent in the tropics. Several striking cases of 
it among different ornamental plants have fallen under the writer's 
observatiim in Cuba. It is known to have been the origin of many 
wdl-marked horticultural varieties. The not infrequent occurrence of 
atrfldng color variants in sugar cane is a well-known fact and the case 
of the three differently colored forms of the Cheribon cane, Bi^ada, 
and Cristalina and Morada, has been often cited. An exactly 
ease occurs with the Tanna canes, Yellow Caledonia, Black Tanna 
and Big Bibbon or Striped Tanna being color variants of the 
«todc. Otaheite has produced two differently cobred striped hud 
sports, one ydlow and green and one ydlow and red, and ^ i a t t«r 
has sported again to produce a solid colored red cane. Hero we^ 
have four distinct color forms from tiie one stock. At least four 
striking instances of striped sports appearing in cultures of srif* 
ooloiod canes have been observed by the writer in Porto -Bieo. In 
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three of the eases the striped sports were planted and the resolting 
progeny has uniformly been striped. The faet that canes are known 
to produce such striking differently colored bud sports at once sug¬ 
gests the question as to whether or not they are not also sporting in 
other directions which perhaps may have more practical importance 
though less easily detected by the eye. Are there not “sports” 
having a greater or a lesser sugar content than the normal! or do 
not some individuals have greater vigor and greater resistance to 
certain diseases than the others! There are many indications that 
this may be the case; and the inherent probabilities all favor tlie 
idea of such variations, or of such mutations if it is preferred to 
so consider them. The idea of a possible inheritable variation in 
sugar content has occurred to many investigators and there have 
been numerous attempts at experimental proof. Such work has been 
done by Edson and Stubbs in Louisiana, d’Alburquerque in Barbados, 
Watts and various other workers in the other British West Indies, 
Bosenfeld in Argentina, Greimly in Australia and particularly by 
Kobus in Java. Various methods have been followed, mostly based 
on the idea of the chemical selection of the stalks richest in sugar. 
In some cases the attempt has been made to find and isolate unusually 
rich strains from which to propagate, but Kobus’ method locked 
toward the general improvement of the variety by mass selection 
based on the use of those seed pieces showing the greatest specific 
gravity, this usually being an indication of high sugar content. 
He seemed to get very favorable results, but later workers in Java 
consider his methods impractical. In fact, no really practical results 
have come from any of these efforts. One of the greatest difficulties 
in this line of work is the faet that sugar content is dependent not 
only on the inherited characteristic of the cane, but to a much 
greater degree on soil and weather conditions with their infiuence on 
the maturity of the plant. Age is another important factor. Dif¬ 
ferent stalks in the same stool when of different age and maturity 
differ widely in sugar contents, as do the different joints in the same 
stalk. This makes any form of chemical sriectimi a difficult problem, 
but it by no moans proves it to be insoluble. The question is worth 
fuHher careful and continued effort. 

The other phase of the problem of selection within the variety, 
that of trying to find and propagate strains or variants that show 
greater vegetative vigor and more resistance to specific diseases, has 
been strangely neglected, the only reference found being an account 
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of an attampt in Java to atrains of Blade CSiwiboB tbnt wovlA 
resiat Serdi. This line of work would be mudi aaaiar to oany oat 
than the other since sneh Talnable strains, if they do exist, nay be 
detected by the eye by a earefnl inspection in the fields exposed to 
the mfsTorable conditions which it is desired to oonbat, whether, 
this is sml exhaustion, root disease, gum disease, mosaic or any other 
specific trouble. It is a matter of common knowledge and observa¬ 
tion that in such exposed fields there are always certain stools that 
seem to be thriving better their neighbors. In most eases this 
simply means a better local soil cmidition, but the possibility alw^rs 
presents itself that some of these better stools may represent inher¬ 
ently different strains. This can only be proven by taking seed 
cuttings from these promising stools and planting them side by side 
where they will be exposed to the same unfavorable conditions. As 
a ease in point, on the older cane lands of Cuba where the practice 
of long ratooning prevails and where little attention is gtiven to 
replanting the vacancies in old fields, areas are frequently found 
where the cane has died out from root disease. These (q>en areas, 
or sabanas as the}’ are locally called, often reach an area of an acre 
or more before the field is abandoned and plowed up. 

Almost always, however in the midst of these open grassy places 
will be found an occasional stool of cane growing vigorously, notwith¬ 
standing absolute neglect, and often living on for years after all it 
neighbors have died from root disease. The conclusion is irresistibl 
that some, at least, of these stools represent cases of real immunity. 

many such cases came under the observation of the writer some 
years ago while acting as consulting agriculturalist for the Cuban 
American Sugar Company, and the chances seemed so good for 
practical results from the selection and propagation of these possibly 
resistant strains that the appointment was secured of H. B. Cowgill, 
a graduate in plant-breeding, and he was set to work searching for 
and propagating all promising material of this kind. At the end 
of six months several hundred selections had been secured and planted 
m a nursery for further testing and propagation. A complete change 
in the policy of the company, however, caused the work to be sud¬ 
denly abandoned, so that no results whatever were obtained. ^ 
Another example of the possibilities in this line of sole c ticp is 
afforded in the cane fields of western Porto Bico that have bemi so 
completely invaded by the mosaic disease. There are " om e floids 
that are absolutely a hundred per cent infected. In the great majority 
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of 6V«n the worst oases, however, here and there a stalk will be seen 
that is still healthy. These Stand up well above their infected 
neil^bors and are quite oonapicttons from their darker green color. 
Of oonrse such oases are largely accidental; however the possibility 
exists that some of them may represmt real resistance or even im¬ 
munity. A strain of Bayada or Cristalina having real resistance to 
this disease would have such great practical value as to amply repay 
the effort of searching for it. A few of these striking cases have 
been brought in and are now growing on the Station grounds.^ The 
danger, however, of bringing in incipient cases of mosaic disease has 
been too great to do this work of selection on a large scale here where 
it is necessary to keep the groundr free from mosaic. The planting 
of a cooperative immunity experiment on the grounds of the College 
of Agriculture at Mayagiiez seemed to offer an opportunity for this 
woik. Some fifty or sixty healthy canes were therefore selected 
from heavily diseased d^ds in the Adasco valley and were brought 
and planted with this experiment. Continued drouth led to the 
emnplete failure of this planting and again the attempt at asexual 
selection for disease resistance has given no results. Thu attractive 
field still remaitu open'for future investigators. 

THE FliOWEBIWa OF 8U0AB CANE 

Some varieties of sugar cane flower or “arrow” freely, the fields 
in the lat" fhll with their waving pampa-like plumes being mudi 
mmre striking than a corn field in tassel. Other kinds seldom or never 
flower, at least under Porto Rican conditions. Some of the older 
writers attempted to use this distinction as the basis of a classifica¬ 
tion dividing cane varieties into two groups, one containing the 
canes that do not arrow. This grouping is of little practical use, 
however, since there are many kinds, induding such standard widely 
planted varieties as Cristalina and Rayada, which bloom freely in 
some years and on certain soils while under other conditions and in 
other years they completely fail to bloom. Thus in Cuba where 
Cristalina is grown so extensively it very seldom blooms on the red 
lands while oh the black lands it frequently blooms very freely. 
Just what the conditions are which induce or inhibit blooming is 
not wdl understood. The arrows usually appear in November and 
December. In Cuba this coinddes with the beginning of the dry 

^Kone of these proved particuUrljr reiietant to ICoMue evontoany— A. H B 
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season and the opinion prevails that it is induced by the sadden 
of growth due to the lack of moisture. In Porto BicOi 
howewer, cane blooms at about the same season, though November 
and December, at least on the north coast, are usually wet months. 
The age of the cane is, of course, a factor of importance. As a rule, 
arrowing does not occur when the cane is less than twelve months 
old.^ Spring-planted cane, therefore, arrows much less than fall- 
planted or qran (ultura cane. There are some varieties, however, that 
will arrow with the coming of November even if planted as late as 
May or June. With the craze of new seedling varieties that has 
dominated the sugar-cane world during the last twenty years the 
question of arrowing has taken on new importance since only those 
canes which flower freely could be used as parents for new varieties. 
All of these newer kinds are thus descended from free flowering 
kinds and jt is natural that most of them tend to arrow more freely 
than IS usual wi11» the older varieticb which have been propagated 
asexualfor a great number of years. It seems necessary, there- 
f(>rc, to note so new hat carefully the tendency to arrow in each of 
the varieties under study and to determine the effect of arrowiq^ 
on sugar prodietion and oil the general usefulness of the variety. 
Arrowing, of coui^.e, Mojis the further growth in length of the eaue 
and thus tends to limit tonnage. As it is a sign of maturity is is 
popul»rl> su|>i) 0 'ed that arrowing indicates the time of greatest 
liehness in sugar cam* and that if left in the field after arrowing it 
will soon begin to deloiioiate and go off in sugar content. As a rule, 
however, arrow »*d eaue does not die. The arrow breaks off and three 
or four of the uppiT buds grow out into new shoots and the old .stalk 
may remajii in usable condition for weeks or months. The Insular 
Station has done considerable chemical work to try and determine 
just vliat offccl on the sugar content of the juice is produced by 
the Howenng and llie suliseouent sprouting and growth of the axilary 
buds Duplicate sninr)l<s have been taken at different stages from 
a nuinher of varietu's tliat showed both arrowed and non-arrowed 
stalks in the same row. The results of these analyses are given In 
the following table: 

mil d(Ms not iiiph *u tlu Oiiiiuse canet m general—A H R 
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These figures show that taking the average for the season, the 
arrowed cane gives about 1 per cent more sucrose and 2 per cent 
Letter purity than the non-arrowed and that the percentage of 
reducmg sugars is appreciably less On the other hand, fiber averages 
a little higher and extraction, at least by the small laboratory mill, 
IS about 2 per cent less An inspection of the detailed figures shows 
that these differences are more marked early in the season than they 
are later when the cane reaches better maturity Close watch has 
been kept to detect the pomt at which the supposed detenoration of 
the arrowed cane should begin No evidence has been found to show 
that such detenoration is a necessary or even an usual effect of 
arrowing. Arrowing is, of course, an indication of maturity !Fulfy 
matured cane has less vegetative vigor with which to resist the 
entrance of Velancontum and other rot organism, and tho bi caking 
off of the arrow affords and easy opening for their entrance It is 
doubtlesb true that a larger proportion ol arrowed than ot non- 
arrowed cane is lost from rot when the cane stands too long in the 
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field, and it is this that has doubtless led to the idea that arrowing is 
followed by deterioration. 

We may conelude, then, that arrowing is not desirable in late 
varieties, nor in fields that are to be held for cutting at the last of 
the crop since it checks growth too early, thus limiting tonnage and 
it may lead to losses from rotten cane. On the other hand free 
aiTowing may be a distinct advantage in an early cane that is to be 
cut during the first part of the crop, since, as seen by the foregoing 
analyses it may frequently at that season give as much as 2 per cent 
more sucrose while the loss of growth and tonnage would then be 
negligible.^ 

THE RIPENING OF CANE 

It has already l)een stated that the richness or sugar content 
of cane depends more on the state of maturity than it does on variety. 
A well-grown, fuUy ripened cane of the poorest variety will contain 
more sugar than a green, immature cane of the richest kind. Dif¬ 
ferent varieties ripen very unevenly, some maturing early and others 
late. This shows the inadvisability of mixing them together in the 
same planting. After full maturity is reached cane begins to det^ 
riorate. Cases of top rot often appear and joints injured by borers 
or by other causes may begin to rot. If a second growth sets in, a 
portion of the erj'stallizable Sucrose will revert to glucose. All 
of these causes tend to lower the sucrose content and purity of cane 
that has become over ripe. The length of time after maturity be¬ 
fore deterioration sets in varies with different varieties and with 
weather conditions. Thus Otaheite goes to pieces quickly. It must 
lie cut as soon as it is fully matured in order to avoid heavy losses. 
Cristalina, on the other hand, usually remains long in good condition. 
If the weather remains-dry it will stand in the field for weeks or 
even months with no loss of sucrose or purity. Heavy rains during 
the grinding season always result in losses of sucrose since they not 
rnly start the cane into new growth but tend to also favor growth 
of rot-causing organisms. Here again the question of the variety is 
of great importance since some start new growth with germination 
of the side buds much more easily than others. 

The ripening of cane depends on a number of factors. The nature 
of the variety is one of the most important since smne kinds axe 
mature enough at ten months, with other conditions favorable, to give 
a very satisfactory yield, while under the same conditions other kinds 

* It is very likel}, howorer, that tho flowered stalks are simply the oldest in tbs stooL— 
A. H. B. 
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will not be «t their beet under fifteen or eighteen months. The 
amount and distribution of rainfaU or of irrigation is the (me most 
important fiustor. The highest sugar content is never reached until 
vegetative growth has entirely stopped. This does not happen as 
long as the s(»l is abundantly supplied with moisture. The highest 
sugar yields are found always in eotantries with a pronounced dry 
season during grinding. In countries with continuous rainfall the 
cane never becomes fully ripe. For this reason in irrigated countries 
it is the custom to withhold the water for a time previous to the 
cutting in order to ripen the cane. Temperature is another factor. 
Cool weather promotes the ripening, while heat induces growth. 
Soil conditions, too, have a considerable infiuence on ripening. On 
porous, well-drained lands cane ripens earlier than in low, moist, 
retentive 8<h1s. As a role, hill lands are earlier than low lands. 
The chemical composition of soils and of the fertilizers used also 
have a marked effect on maturity. Abundance of nitrogen and 
probably also of potash tends to prolong the season of active growth 
and hence delay the ripening. Fosforic acid, on the other hand, has 
some tendency to promote early maturity. The first crops of cane 
on virgin timber land are notoriously low in sucrose content. After 
three or four cuttings the cane becomes ma<^ sweeter. This is mainly 
because the over-supply of nitrogen on new land unduly stimulates 
vegetative growth and prevents ripening. All of these factors should 
be oarefUtlly considered in selecting varieties for these different 
classes of lands. It is an evident mistake to plant such vigorous, 
low-sucrose, late-maturers as Yellow Caledonia, Cavangerie or B 3412 
on rich, new lands where it is certain that they will not mature 
sufficiently to be worth grinding. It is equally a mistake to plant 
high-sucrose canes like B 208 in poor, dry soils where it can not 
1 )ossibly be expected to yield a profitable tonnage. Again, in the 
selection and uSe of fertilizers it may be profitable to force high- 
sucrose kinds like the Bayada or Cristalina with heavy applications 
of fertilizers high in nitrogen, while for the lower sucrose canes like 
the Yellow Caledonia less nitrogen and more fosforic acid are clearly 
indicated. 

Cultural methods, too, may have some effect on maturity. In some 
countries the trashing of the cane by stripping off the dead adhering 
leaves is widely practiced vdth the view of letting in more light and 
air and thru hastening maturity. Undai;^ Porto Bicau conditions this 
does not seem to be profitable. The operation of tillage are all 
calculated to increase the vegetative growth of the cane, but after 
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the cane doeea these are diseontinned and so do not interfere with 
normal ripening. 

The approarii of maturity or ripeness is indicated in several ways. 
Usually there is a noticeable change in the color of the stalk. Qreen 
canes tend to turn yellow and red or purple canes become duller in 
odor or some of them turn brownish or olive. The leaves, too, becmne 
pale and in many kinds there is more of a tendency to droop and 
to be less erect than when the cane is in active growth. Arrowing 
is, of course, a sign of maturity. Canes with the arrow in full fkmer 
quite uniformly show one to two per cent more sucrose thmi those 
in the same row that have not arrowed. It is a mistake^ however, 
to assume, as is done by some writers, that flowering marto the time 
of greatest sucrose content. This is far from being the case as shown 
condusively by the figures given on another page. The fact that a 
Add has flowered fredy can not be taken as evidence that it is neoeiH 
sarily ready for cutting. Judging just when a Add of cane is in the 
best condition for cutting is a matter requiring much practical expe¬ 
rience. It is also a place where practical men are often at fault. 
Many a fine Add of vigorous, heavy-tokmage cane is sacrificed by 
cutting it too early when by leaving it a few wedts longer the gain 
in sucrose would have been great. The present system of buying 
cane from the eoUmot on a tonnage basis constantly tends to the 
grinding of immature cane with a corresponding heavy loss in sugar 
yields. While the trained eye of the Add man can judge fairly well 
in most cases as to the ripeness of the eane the final judgment must 
be given by the chemist. Preliminary hand-mill analyses should 
always be made when there is any doubt as to the ripeness of a given 
cane. This should particularly be the case with the newer and less 
well-known kinds. Each per cent of additional sucrose in the c a ne 
of a forty-ton crop means 600 pounds more sugar per acre in the 
bags. 

THB DBTEBIORATION OF OANB 

It has been noted under the last heading that after reaching full 
maturity canc becomes over ripe and begins to deteriorate in the 
field. The rate and extent of this deterioration depends very largdy 
on weather conditions, being much less in periods of continued dry, 
cool weather, and greatest when heavy rains follow a period of pro¬ 
longed drouth. In cold climates where frost occurs this greatly ac¬ 
celerates deterioration. In such climates it is often necessary to out 
and windrow the cane so that it may be protected from freezing. 
The amount of deterioration, too, will depend largely on the abun- 
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danoe of borers, 'white grabs or other insect pests that may injure 
the cane and on the presence or absence of the various organisms 
connected with root disease and top rot. An extreme case of rapid 
deterioration and heavy loss from these combined causes is detailed 
in this JouBNAti, Vol. 4 (1): pp. 16-26, under a discussion of Root 
Disease. The same citation serves, however, to also demonstrate the 
great importance of the influence of the variety in a discusmon of 
this question. Of the 171 varirties reported on in this experiment 
eight showed no appreciable loss when harvested, three were a com¬ 
plete loss, all ha'ving died from top rot and rind disease, while the 
others showed all possible variations between these extremes. Since 
no analyses were made the notes taken could only consider the 
evident and complete loss caused by the death of the cane. Had it 
been possible to make a series of analyses of these plots the results 
would have been very interesting in showing to what extent the 
canes which did not die of the different varieties were actually 
deteriorating and going off in sugar content. With the immense 
amount of work that has been given to sugar-cane analyses in dif¬ 
ferent parts of the world it is really remarkable that so few cases 
are recorded where the chemical condition of the cane in the same 
plot has been followed throughout the season and has been, properly 
correlated with growth and weather conditions. The interesting woric 
done at this Station ■with Yellow Caledonia cane (see paper by the 
Director, E. 1). Colon, Ins. Exp. St., Circ. 33) needs to be repeated 
with each variety under cultivation, not once but several times under 
different '•onditions, before we will be able to fully judge of their 
desirability for different planting purposes. 

After cutting, cane deteriorates much more rapidly than when 
still standing in the fleld. The amount and rate of loss varies widely 
according to weather conditions In Louisiana, with the thermometer 
near the freezing point, 'windrowed cane will keep for several wedos 
with very little loss from deterioration. On the other hand, 'with hot 
weather in the tropics serious losses may occur within three days 
after cutting. Too little attention is usually given to this most im¬ 
portant subject. With the loose harvesting methods prevailing, both 
in Porto Rico and Cuba, where a week or more often elapses between 
catting and grinding, it is certain that enormous losses are annually 
taking place. No reform is more urgently needed than that of so 
organizing the work that no cane lies more than two or three days 
afler cutting before grinding. Losses from this source are needless 
except in cases of accident, and simply result from lack of tysteiB 
and organization. On the other hand, during the first twenty-four 
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or twenty-eight hours after cutting, cane often diowi sn 
gain in sucrose due to the evaporation of moisture. In Indis tbli is 
sometimes taken advantage of by leaving the cane in Ac son fOr a 
day without topping, the tramipiration from the leaves resulting in 
a considerable concentration of the juice before grinding. 

Little attention seems to have been given to the comparative 
keeping qualities of different varieties of cane. There can be no 
question, however, that some will deteriorate after cutting mudi 
more rapidly than others. It is a question of great practical im¬ 
portance, especially while present loose-harvesting methods prevail. 
It could be easily investigated if sufficient chemical assistance was 
available by making daily analyses from the same piles of cut 
canes.(^) 

Cane that has been burned before cutting deteriorates much more 
rapidly than that which has not been burned. Accidental cane-field 
fires frequmitly occur and burning in advance of cutting is often 
resorted to as an aid in harvesting. If rain occurs deterioration is 
much more rapid than when it continues dry. In Cuba the rule at 
most mills is to receive burned cane up to five days after the fire if 
the weather is dry, but if a heavy rain falls no more will be acoeptedf, 
This limit results in the grinding of much badly deteriorated cane, 
often almost drowning the factory in molasses, but it is extended as 
much as possible as an aid to the colono who has been unfortunate 
enough to have an accidental fire. When for any reason cane is 
purposely fired before cutting, arrangements should be such that it 
can be rushed to the mill and ground during the first forty-eight 
hours.* If this can be done no loss of sugar will occur, Imt the 
burning of the field may result in loss to the following ratoon crops. 
Cllie practice can only be recommended in exceptional cases, as when 
a field is going to'be immcdiatdy plowed up. There is no data as 
to whether different varieties have different keeping qualities after 
burning. Probably such differences, if any, would be slight since 
the burning kills the cane and thus to a great extent destroys the 
individuality of the variety. 

liONO RATOONIKO 

Closely connected with the keeping quality of cane in the fieM 
is the question of long rattooning. In Hawaii the custom widely 
prevails of letting the ratoosos from late spring harvesting go over 

*Uorh wnrk iloiif thii Hue hu beat done in Argentlnn nt the Tueumin ii« p«»n»t nt 
Station.—A. H B. 

•Thii la oommonly praetirad in Pam, where homing ia almoit nniearaal.—A. H. JL 
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tin the begimung of tiie second succeeding harvest, thus allowing 
twenty to twenty-two months’ growth. These are known as “long 
ratoons”. Fields cut early *in the crop are cut again toward the 
last of the drst following harvest when from fourteen to sixteen 
months old. These are known as “sbott ratoons”. In like manner 
early-plant cane corresponding to our gran ovltura, is cut during the 
following crop when fifteen to eighteen months old but spring plant is 
hdU over to the second year and is not cut under twenty months. 
The enormous yields of sugar per acre so often reported from Hawaii 
with Yellow Caledonia cane have all come from these old canes. 
They really represent two seasons’ growth rather than one. Whether 
it is better and more economical to thus cut one big crop every two 
years or at best two such crops in three years rather than a smaller 
crop cut every year is a question that must be decided in each local¬ 
ity according to local conditions.’ In Cuba ratoons are seldom al¬ 
lowed to go over to the second year, though this sometimes happens 
when rain sets in early and prevents the normal closing of the crop 
season. Late spring-planted cane, however, is frequently held over 
and is cut as oerna quedada at the beginning or the second following 
crop. Many planters hold that this gives more economical results 
than cutting it and allowing it to ratoon, for though the total ton¬ 
nage secured will he less the expenses of cultivation will also be 
materially less, resulting in a cheaper average cost per ton of cane. 
The gain will largely depend on weather conditions. In winters of 
severe drouth the cane becomes so weakened that much of it dies if 
left standing and the expected increase in yidd is not realised. In 
such seasons it is considered best to cut all of the spring cane, even, 
if the tonnage is very small, rather than to let it go over. On the 
irrigated lands of Havraii this diGBculty in making a long crop is not 
encountered, but with some varieties it is found necessary to cut off 
the young cane after it has made two or three months’ growth and 
force a second ratooning in order to avoid premature arrowing 
during the first of November, since arrowed cane can not be held 
over profitably. It makes aerial suckers instead of the continued 
growth of the stalk. Here in Porto Bieo cane is very sddom allowed 
to go over for a long crop. In fact a large part of the Porto Bican 
crop is made each year from cane that is less than twelve months old. 
This probably accounts in great measure for the smaller average 
randimiento or yidd in sugar per ton of cane ground that is secured 
here as compared with Cuba and Hawqii. This custom has probably 

t * Mr. LdpM DomfiifiieB wid the writer are now trying out thu syitem for Porro BIco — 
A. H. B. 
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come from the long-continued planting of the Otaheite cane. This 
variety remained in general cultivation mu^ longnr heore than in 
Cuba. It deteriorates faster after reaching maturity than any of 
the other hinds that are usually cultivated, thus forcing the short- 
crop system. That nothing in the local conditions prevents the suc¬ 
cessful holding over here of late spring plantings of Cristalina and 
some of the newer seedling canes is shown by some of the preliminary 
experiments carried out at this Station. In the small plots under 
observation damage from rats has been heavy, but otherwise the 
cane has come through in good condition. The oomparativdy fro- 
quent winter showers makes it easier to hold over cane here than in 
Cuba. In how far it will be more profitable to hold over late spring- 
planted cane rather than to cut it green during the first crop is a 
question that deserves the careful attention of plantation managers.' 
It will assume more importance in the future with the system of 
‘‘buying by dulce ”—that is, on the Sucrose content of the cane— 
rather than by its gross weight, that is being adopted by some of 
the centrals. Some varieties will adapt themselves to a system of 
long cropping very much better than others, but unfortunate)^ our 
knowledge on this point is limited. In a general way, the non-floweiN 
ing canes will be better for this purpose than those that arrow frerijv 
and those with strong resistance to root disease and top rot will be 
better than the more susceptible kinds. Here, again, it is vigor and 
power of resistance that will count rather than hi|^ sucrose content. 
These are the features that have adapted the Ydlow Caledonia so 
well to the long cropping methods in Hawaii. The question should 
be carefully studied whether or not this is also the best metiiod of 
handling this variely in Porto Bieo. 

THE BOTANY OF SU6AB-0ANB VABIETIES 

The true sugar canes all briong to the genus Saeeharwn, founded 
ly Linnaeus in the first edition of the “Spedes Plantanum,” pub¬ 
lished in 1753. He then included two q>ecies 8. offioinatutn and 8. 
SpicaHm. The latter was not a true sugar cane and is exalnded 
from the gmius by recent authors. The number of supposed qpeeiea 
increased rapidly. Thus Willdenow, in the third edition of the 
“Species Plantanum” in 1797, lists eleven species and Eunth, in 
1833 in the “Enumeratio Plantarum”, lists 22 sPMies besides vari¬ 
ous varieties. Boxburg, in his “Flora of India”, 1832, gives eleven 

>lfr. W. 0. Dretor hag manj timeg demongtrstgd thg fbaglbilitF of thlg gjglgin at thg 
Hatin- FroS. A. F 
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<<p9eie8 for that country alone, eic^t of them being described aa 
new. Hooker, in the “Flora of British India,” 1897, reduces the 
number to five. Bentham and Hooker, in “ Gtenera Plantarum,” 1883, 
recognize only 12 species for the world. Hackel, in his monumental 
revision of the grasses in Engler ft Prantl, “Pflanzen familien,” 1887, 
also recognizes 12 species, divided into four section or sub-genera, 
but only two, 8. offidnonm and 8. spontaneum, bdong in section 
Eu-8aceharum, or the true sugar canes. Of these 8. 8pontanewn 
occurs abundantly in the wild state in India and other parts of 
Skmthem Asia and in^many of the Pacific Islands. According *o 
C. A. Barber (Punjab Oanes, Mem. Dept. Agr., Lodia (1) 1919), who 
has studied the wild forms carefully and used them for crossing on 
cultivated kinds, this is an exceedingly variable species. The di¬ 
ameter of the stfdk varies from no larger than a straw to as much as 
2 centimeters or more; the color may be red or yellow, the leaves 
very narrow or cmnparatively broad, the leaf sheaths smooth or 
prickly, and finally the buds may vary through most of the forms 
found in cultivated varieties, l^e evidence is conclusive that Ihe 
slender cultivated kinds of Northern India (including Uba which 
attracted so much attention in Porto Rieo because of this inununity, 
to mosaic disease) are nothing more than selected forms of this wild 
species. 8. offiekumm was founded by Linnaeus on the cultivated 
thick-stemmed tropical sugar canes. It has always been held that 
these constitutes a distinct species, but no wild rqiresentative of it 
has ever bemi found. It is distinguished from the forms of 8. tpon- 
taneum by the usually thidter stalks and wider leaves and by the 
glabrous raehis and peduncle of the flowering panide. The varieties 
belonging to the former species all have these parts densdy hirsute. 
In size of stalk and leaf, however, the two series dearly tend to 
merge into each other. B-1753 and B-3412, for example, are only 
a little stouter and the leaves are not much broader than in vigoro¬ 
usly grown Uba, and now the on)^ really technical distinction be¬ 
tween the supposed species gives way, for a number of the newer 
seedling canes have the pedunde and raehis dearly hirsute. This 
is notably so with P.R.~292, a seedlii^ of D-117, and to a leas 
degree with P.B.-260 of unknown parentage. Those of Eobns’ Chun- 
nee X Cheribon hybrids that have been examined, notably 36-P.O J. 
and 105-P.O.J., have these parts as densdy hirsute as the Uba. This 
might be held to show that other seedlings showing this character 
are dso of hybrid origen. We have no evidence, however, that va¬ 
rieties of Indian origin existed in the Barbados and Demerara col¬ 
lections, from which most of our recent seedlings have sprung. The 
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more likdy (Rippo8iti«n would aoem to be that this halHaeai oi 
peduncle and rachia reprepents a reTeniom to ewne reni^ aaoeatral 
type. Thie would go to^ubstantiate the idea^claariy indicated by 
Barber, even if not openly adVoeated, that all cultivated engar canes, 
loth thickHStalked and thin<«talked kinds, are in reality descendants 
of the wild Saceharmt spontaneum. 

In order to describe sugar-cane varieties so that they may be 
lecognised by others it is necessary to employ the methods and to a 
considerable extent the teminology used in ordiiuury descriptive 
botany or taxonomy, l^is was attempted in the first paper of this 
series (Joum. 3 (2) 1919) but with only partial success. When that 
paper was written the work of C. A. Barber in India and Dr. J. 
Jeswiet in Java had not been seen. These two writers have laid a 
broad and secure foundation for the study of sugar-cane taxonomy. 
For the first time we have descriptions of cane varieties that are 
sufficiently full to permit of bure identification. It is unfortunate 
that their studies ^ve not included a much greater range of va- 
iieties. Their methods, while essentially similar, having originated 
independently, are naturally not identical. Of the two, that of 
Barber seems preferable since it more nearly conforms to ordinary 
botanical usage. Jeswiet’s method of dividing the parts of the b^ 
and other regions of the plant body into serially numbered areas for 
purposes of description, especially for noting the presence or absence 
of plant hairs, seems to introduce an unnecessary complicaiti<m. In 
this, however, he is followed by G. L. Fawcett of the Argentine Sugar 
Station, who has also recmtly published some most useful cane de¬ 
scriptions. The author must be permitted to express a doubt as to 
the usefulness of the detailed measurements of length and diameter 
of different parts since these factors are so greatly altered by condi¬ 
tions of growth and environment 

A cane description should cover notes on all of the fallowing 
points: 

1st. General habit; whether erect or soon prostrate, heavy or 
light Btooling habit, general vigor, and propensity to arrow. 

2nd. The stalk as a whole; average diameter, color and bloom. 
Canes under 3 centimeters in average diameter are whar ac terised as 
slender; those about 3 centimeters medium slender; 3 to 3% centi¬ 
meters as medium; 3% to 4 centimeters as medium stout; and above 
4 centimeters as stout or very stout Of eourse such measurements 
refer to the average for ordinary well-grown canes, not to old, half- 
starved ratoons nor to overgrown suckers. Ckdor of stalk is one of 
the most obvious characters, but it can be one of the most misleading, 
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I^«B in many varieties color is dependent on growth, vigor and ex- 
poanre to light. This is particolarly true of that large number of 
varieties which are normally green but which show a more or less 
prononnced pinldsh or reddish flush when exposed to lifdit and air. 
ht the descriptions the color refers to that 'of fully matured inters 
nodes that have been exposed by the falling of the leaves but whidi 
have not yet become faded or di^lored. The changes in color which 
aecompany ripening have already been mentioned, as well as the 
striking color dumges often brought about by sporting or bud vari¬ 
ation. Changes in location and soil often lead to marked odor 
changes. The amount of the waxy coating or bloom diould always 
be carefully noted, though this, too, is a character somewhat de¬ 
pendent on growth conditions. 

8rd. Tha eharacfar of ihe Mifemode.—Here dionld be noted eona- 
parative length, though this can only be stated in general term% 
being largely dependent on growth conditions and often varying 
widely in d^erent parts of the same stdk; general form, whether 
cylindrical or compressed or barrel-Bhaped, and whether it is oolarged 
either above or below; finally, whether or not it has a groove or 
furrow on the side above the bud, and if present somethii^ regard¬ 
ing its character. 

4th. The nodes .—^Whether constricted, even, or prominent^ en* 
larged; and whether at right angles to the stalk or oblique. Tbe 
node consists of several elements. Under it dionld be noted— 

(a) The groioth ring .—This is a narrow region separating the 
node from the internode above. It may differ from the intemode 
in color or be eoncolorous and it may be sunken, even, or elevated. 
The width is abo quite variable. The cellidar tissue of this region 
remains in a plastic growing condition much longer than the rest of 
the stalk, and by the division and growth of the cells on the lower 
side it enables the younger growing part of the cane to again assume 
an erect position when it has been thrown down by storms or pros¬ 
trated by its own weight. In the first paper this was referred to 
as the “limiting ring” since it marks the limit between the node 
and internode, but for the sake of uniformity it seems best to adopt 
Barber’s very appropriate name which refers, of course, to this 
continued power of growth of the cells in this region. 

(b) The root band.—This name is applied to the space between 
the growth ring and the point 'of attachment of the leaf ehet t*. 
In different varieties it varies from about 6 to as much aa 12 mili- 
meters in width. It is usually of a somewhat differenfT shads of 
color from the internode and is marked irregular iwwii^ li n g rown 
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oi rotmded dots which mark the ends of radimentary toota. Theae 
qtiickly grow out and form a root ayatem when euttiiiga aia planted 
in moist soiL In some varieties, especially if the weather ia wet, 
they spring into growth premature^ on the standing cane. The 
number of rows and the color, size and prominence of the m d i nven- 
tary roots should l)e noted. ' 

(c) The leaf sear .—^This is a remnant of the base of the leaf 
sheath which remains on the stalk when the leaf falls away. It ia 
usually prominent or squarrose under the bud and may be so <»i all 
aides, but it more often closely appressed to the stalk behind on the 
aide away from the bud. In very young joints of cane there ia 
usually a conspicuous circlet of long hair on the base of the leaf 
sheath. They are usually deciduous, falling away before the maturity 
of the leaf and thus leaving the leaf scar glabrous. In a few varie¬ 
ties, however, they are persistent, leaving the leaf scaf conspicuously 
ciliated. This is usually a constant character of considerable im¬ 
portance. 

(d) The glaucous band.—This name is applied to a region usually 
about a centimeter wide immediately below the leaf scar which is 
characterized by a heavy deposit of wax even in those varieties in 
Whidi otherwise this material is scanty or wanting. In fact, it is 
in the kinds with little bloom that the glaucous band is most conspicu¬ 
ous since it is more or less obscured by a general waxy coating qr 
bloom. This band is often though not always conspicuously sunken 
or constricted. It is sometimes this and sometimes the root band 
that constitute the narrowest part of the stalk. In some cases, how¬ 
ever, particularly with some of the North Indian canes, these parts 
are conspicuously swollen, being of a considerably greater HiftmAfaw 
than the intenu^es. 

5th. The buds .—^These give us characters of greater taxonomic 
importance than any other part of the cane. Bud characters are less 
variable and less dependent on growth conditions than any of the 
others, and it is on their careful description that we must mainly 
depend for recognizing varieties. If this had been thoroughly under¬ 
stood by the older writers on cane varieties it would have prevented 
much of the unfortunate confusion found in the literature of this 
subject. Although affording the most stable characters of any part 
of the cane plant, the appearance of the bud varies greatly at dif¬ 
ferent ages and stages of development and some judgement and 
experience is required to determine whether or not a given 
shows buds that are in a typical condition. Unless otherwise " tflt fid, 
bud descriptions diould apply to those that are fully grown and 
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dwdoped but wbieh have not started to germinate on the standing 
stalk. With some varieties this happens very promptly after the 
bod is mature and it is otten difficult to find buds that are in a 
oomdition to be really typical After arrowing it is usually diffienlt 
to find buds that are in good (ondition As a rule cane that is 
about ten months old is in the Ixst condition for study 

Under the buds should be noted the general form, whether lance* 



FIG 1 —We’l 'narked coMStncted 
glauLonv bajub of B iWib 


olate, ovate, oval, suborbitolar or broader than long, the apex, 
whether acute or obtusely rounded, the flat sterile margin, whether 
narrow and uniform in vidtli, Inoad and uniform or shouldered, that 
is abruptly widened below, the point of germination, whether apical, 
snbapical, subdorsal or dorsal so called when the germinating point 
issues near the center of the bud and nA at or near its apex; the 
average sise should be given, especially in relation to the other de< 
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ments of the node. In some eases the bods do not reaeh to the gVQfirtili 
ijng, THiile in other Tarieties they may exceed it bjr as mnch aa 



half of their length, finally the presence or absenoe of hairs should 
be noted, especially at the base, on the sides, and at the ai>ex. In a 
few kinds the entire back of the bud may be hairy. This dharacter 



FIO 4.—End CKoeadliig gie w Ui ring 
by oaeJialf Its lengOi 


is often ohseored in bads where mealy-bogs have been feeding. 
Sneh bads ahoald not be selected for stady. 
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6ttL Th0 haf Aeath .—^In many varieties the leaf sheaths have a 
deniM vestituxe or eoating of sharp, stiff hairs over the greater part 
of their snrfsoe. This was often referred to as “cane itch” by the 
older writers, sinoe thebe sharp hairs prick and irritate the s^ of 
persons handling the oane. This vestitnre may be persistent or it 
may be more or leas deeiduons, appearing only on the younger sheaths 
and falling off at maturity. Its general eWacter and abundance 
and the color of the hairs shoold be noted. In many other varieties 
this vestitnre is reduced to a few scattered hairs along the median 
line on the back of the sheath or it may be entirely absent. Sn<di 
sheaths are called “glabrons”, or if only a very little hair is present 
”)[dAbrate”. If mnrii wax appears on the sheath it is caleld “glau- 
eons”. The color is nsnally green but it may be tinted with red 
or pnrple and in some varieties it is quite dark purple. In con* 
necticm with the sheath should be noted— 

(a) The throat .—^This is a discolored, usually more or less crum¬ 
pled or wrinkled area in the axil of the leaf where the blade joins 
the whwAth. It is usually lannate, that is, coated with numerous 
diort appressed, wool-like, more or less felted hairs, but it may be 
only waxy or glaucous. Usually also there are conspicuous tufts 
of long hairs. All these characters should be noted. 

(b) The collar .—This is the corresponding r^on on the outside 
of the leaf. It consists of two or more clearly marked triangular 
discolored areas which may or may not meet and coalesce at the 
midrib. The surface may be lannate or only glaucous. 

(e) The liffule.—^This is a short, circular, brown, somewhat homy 
membrane that elasps the stalk at the base of the leaf blade, it 
varies somewhat in length and shape in different kinds and the edge 
mi^ be nearly even or conspicuously fimbriate or fringed. 

(d) The ligvlar process.—^This name is applied by Barber to the 
coriaceous triangular outgrowths or lobes seen in some varieties at 
the upper comers or shoulders of the leaf sheaths. These may be 
la^ or small, broad and obtuse or slender and acute. They may 
be present on one shoulder only or on both, or they may be entirely 
absent. 

7th. The leaf, or more properly, the leaf blade. The general posi¬ 
tion riioold be noted, whether spreading, erect with the tips dedUlned 
or strictly erect The color may be light green or yellowish green, 
daric green, or glaucous or bluish green. Measurements of. the aver- 
uge width dionld be given. Finally, the character of the serrations 
on the margin should be noted as wdl as the presence or absence of 
long straggling hairs or cilia on the margins near the base. 
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8th. A full descriptoin should include the characters of the arrow 
OP inflorescence, since this is likely to afford many points of value. 
The arrows are only in condition for study for a brief period and 
in many varieties they are seldom or never produced. For practical 
purposes, therefore, it seems best to largely ignore the characters 
afforded by them. A tendency to free arrowing or the reverse should, 
however, always be noted. 

THE BUOAB-GANE BOHiS OP TOBTO RICO 

In judging of the agrieiiltural valu(‘ of the different varieties, it 
is frequently nec^essary to refer to the different soil types to which 
they are adapted. To do this intelligently it is necessary to con¬ 
sider briefly the different kinds of mil on which cane is grown in 
Porto Rico. 

Unfortunately, existing knowledge is very limited regarding 
Porto Rican soils and their clas8ifi(*ation. No comprehensive study 
of the soils of the Island ever seems to have been undertaken. 
Some years ago the Division of Soils of the United States Depart¬ 
ment of Agriculture made some preliminar;>^ studies in cooperation 
with the Mayagiiez Station and a report was published with a. soil 
map in colors covering noit-h-and-south section of the Island from 
Arecibo to Ponce. This covers at least two important cane-growing 
difitriets and should have been of basic imi)ortance for the present 
purpose. ITnfoitnnately, like so iniicli of the work of this Division, 
it is largely lacking in practical value The classification seems to 
have been based on the mechanical analyses of the surface soils with 
scant attention to geological derivation and subsoil conditions, both 
points having a profound bearing <»n drainage and general cultural 
adaptabilities. It is disturbing to find the same name applied to 
soils in the coastal plain near Arecibo and to those many miles among 
the hills of the interior. 

The following tentative classification of the cane lands of the 
Island is based on their most obvious geological and agricultural 
characteristics and makes no claims to being anything more than an 
aid in the discussion of varietal adaptabilities. The first five num¬ 
bers are the more recent geologically, belonging to the mangrove 
swamp and coral-reef formations, while the last three 1)elong to the 
older central mountain mass of the Island. 

1st. Maritime Soils .—These were originally deposits formed at the 
bottom of salt-water lagoons and estuaries. Each barrier reef cuts 
off a lagoon of quiet water which gradually fills up with sedimentary 



A MONOGRAPH OF SUGAR CANR VABllSTIRS 


71 


deposits. Finally it nsaally grows up to mangroves, and at last 
the oontinned accumulation of sediments and &llen leaves it is built 
up above the ordinary tides and becomes usable land, or it may be 
elevated by oscillations in the shore level Much of the best cane 
land in Porto Bico is of this origin. Practically all of the sugar of 
Demerara is grown on such lands They are usually stiff and in¬ 
tractable and difficult to work Being of an impermeable nature, 
lying so flat and low, drainage is a flrsf requisite, and good drainage 
is often difficult to secure on account of the impossibility of finding 
a sufficient outlet. These lands are very rich, but when long in cul¬ 
tivation they become very compact, and without careful cultivation 
cane, and particularly ratoon cane, suffers from root disease caused 
by lack of drainage and aeration Most of these lands still retain 
a certain amount of salt, and m iiiany places, especially on the dry 
south coast, they are too salty to permit of cane growing They are 
roughly divided by planters into poyah, '>(nu-poifa}s and in 

accordance with their elevation above sea level The poyals are really 
marshes They aie only sliglitU above sea level and slandmg water 
can always be found in the drainage ditches, as a inle, cultivation 
must all be done with the hoe The vegiis are sufficiently ele\ated 
10 be above standing water They may be prepared and cultivated 
like ordinary uplands, but these operations are impeded bj the 
necessity for numerous drainage ditches As the name indicates, the 
^emt-poyqls are mtenuediate between the other two 

2nd Alinnal —These aie the deposits formed bj running 

water They always form the liottom lands along streams and m 
Porto Rico, especially on the south coast these «ieposits spread out 
and cover a considerable ])ortion of the coastal plain These soils 
are usually lighter in texture and much easier to work than the 
maritime soils, and as the.v are often built up from alternating 
deposits of silt, sand and gravel the^ are not so retenti\e and are 
easier to dram The ^erv best sugar lands of the Island me of this 
type These lands are alsoi called veqas in Porto Rico, which is 
unfortunate since their cultural reciuirements are quite dilfereiit 
from the veqa<t discussed under the last heading 

When alluvial dejiGsits have all come down from red shale clay 
liiUs (described under No 6) as happems at both the eastern ani 
western ends of the Island, in the Fajardo and Mayagnc*/-\ fiasco 
districts, the resulting soil, being unmixed with sand as m ordinary 
alluviums, is as heavj' and compact as wn the hills from which it 
came, and from its retentiveness it also presents a diffieiill drainage 
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problem. These day aUnviiuns are not to ridi as the maritime oepos 
and they are equally dilBenlt to eoltivate. 

8rd. Dune Sands .—^Along the north and east epasts there are 
emudderable areas where the soil is more or less mixed with wind* 
blown sands. These are really cocoannt and not eane soils, bat 
considerable areas of cane are foond planted on them. They 'va^ 
in oonsistenoy frmn the almost pore sand of an actnal done to sandy 
loams where there is a considerable admixture of the red soil dis* 
eossed in the next paragraph. As cane soils they are of bat little 
importance and no attention has so far been given to selecting va* 
rieties particularly adapted to them. 

4th. The Coral Bed Lands .—^This is an exceedingly important 
soil area occupying the valleys between the coral limestone hills all 
the way from San Juan to Aguadilla and extending bach into the 
interior almost to Utuado and Lares. Ti^s soil is red in odor. 
Under forest conditions there may be a riudlow surface of black 
mould, but this soon disappears under cultivation. It seems to be 
the residue left from the weathering of the coral rook and the dis¬ 
solving out of the carbonate of lime. In texture it is a fine silt, 
more or less admixed with sand. There is no subsoil, but the defipsit 
goes down unchanged to the coral bed rock whether it be only 6 
inches or 60 feet. It is sufficiently open and permeable for the rain¬ 
fall to pass through it readily so that drainage ditches are not re¬ 
quired. Crops are seldom or never injured by too much rain on 
these soils, but they often suffer seriously from drouth. 'When first 
cleared these lands are sufficiently fertile, but on account of their 
pOrouB nature they leach and become exhausted murii quicker than 
more retentive soils. The famous red-cane lands of Cuba and also 
those of Barbados are of this same general nature, though the Porto 
Bioan red lands have rather more of an admixture of sand thaw 
those of Cuba. 

5th. The Black Calcareous Soils .—These also belong geologically 
with the coastal coral deposit, but they seem to represent an earlier 
formation than the red lands and they are quite differmt agrical- 
tnrally. They consist of a black loam that is usually rather shallow 
and which is underlaid by a soft white deposit of carbonate of li»»« 
The area of these lands is not large in Porto Bioo. They have 
been noted near Bayaney on the north side of the TaUnd and on the 
lower foot hills near Yauco and Ponce on the soutii side. In Chba 
lands of this general <diaracter occupy very extensive areas in Havana, 
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M a teium and Santa Olara Provincea. Next to the ‘'zed landa*’ 
tlia 7 cempziae the moat important oane aoils of the Idand. 

The aboTe five gronpa oompriae ail of the cane aoils derived from 
the more recent formations of the coastal region. The following 
three are the only areas of oonseqnence, planted to eane, derived 
from the central mountains mass of the Talimii. 

8th. The JSsd Shale day .—^These soils occupy extensive areas in 
the foothills, especially on the northern side of the central mountain 
mass of the Island. They may be found all the way from Fajardo 
to Mayagiiez. In color they closely resemble the coral red landa 
discussed under No. 4, but they are very different in cultural char* 
aetexB, being toucdi and impermeable wlule the former are open and 
porous. Although difBeult to properly prepare and cultivate, they 
are naturally strong soils and give good yields when properly handled. 
Large areas of them are planted in cane. The yidds secured are 
usually small, but they cpuld easily be greats improved by the 
proper selection of varieties and by better tillage. Like the stiff 
maritime coast lands, they require frequent cultivations to prevent 
them from becoming too compact for plant growth. The old methods 
of hoe cultivation do not give good results on these soils, especially 
after the humus is exhausted by constant cropping. Green manuring 
with legumes and better tillage will work wonders on these lands. 
The application of lime or ground limestone is also very beneficial 
to them, although it would be worse than useless on the blade lAtnif 
discussed under No. 5. 

7th. Bandy Loam Hill Lands.—These are really tobacco rather 
than cane lands, but considerable areas of them are planted in 
especially between Juncos and Humacao and in the Cayey district. 
Th^ seem to have been derived either from decomposed granite or 
from tile so-called volcanic ash that constitute the bed rock in some 
part of the central mountain region. They are of mintm importance 
to the cane industry. 

8th. Black HiU Lands, —^At other parts in the mi lands are found 
rather heavy black soils with a yellow day subsoil These are usually 
mailed by scattered masses and boulders of a hard blackish roc^ 
the nature of whidi has not been determined. Considerable areas 
of these lands are planted in eane, particularly in the districts about 
Juncos and Trujillo Alto. They-are among the best of the hill lAwd^ 
for cane. 

HmiOBT or SUOAn-OAMS VABIETIXS m POBTO BIOO- 

% 

Sugar oane was taken by Columbus to Santo Domingo on his 
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second voyage in 1498, but this shipment was lost. Oane seems to 
have been first grown in that island in 1507, but the first sugar was 
manufactured there in 1609. From Santo Domingo cane was soon 
carried to Porto Bico, but the exact date of its first establidiment 
has not been ascertained. The first sugar mill in Porto Rico was 
established at San German about 1624. The first cane to be imported 
was the Criolla variety (Creole) and it was th^ only kind grown 
here for two hundred and fifty or more years. It came originally 
from India by way of Arabia and Spain. 

In the early years of the nineteenth century this kind was rapidly 
and quite completely superseded by the Otaheite or Cana Blanca. 
Just when or by whom this cane was first brought to Porto Bico is 
not known. It was carried to Cuba in 1795 by Francisco de Arango 
and it probably reached this Island only a little later. At about the 
same time, quite likely as an admixture in this first importation, a 
few seeds reached the Island of the kinds now known as Cristalina, 
Bayada and Morada or Louisiana Purple. These attracted no atten¬ 
tion and were not planted in separate cultures until after the 
epidemic of 1872. They were simply strays occasionally seen in 
fields of Otaheite, which for seventy-five years after its first importa¬ 
tion continued to be the only variety intentionally planted. ^ 

In 1872 attention was first seriously <*alle(l to a disease or epidemic 
that was devastating the fields of Otaheite cane in the district about 
Mayagiiez on the western side of the Island. To this day the nature 
of this outbreak is unknown, ft gradually extended until the entire 
region between San (Icrmiin and Arecibo was involved. Various 
commissions were appointed to study it. Its cause could not be de¬ 
termined and no effective remedy vas found. It was noted, however, 
that these other kinds occasionally mixed with the Otaheite were 
much less injured. They were finally selected out and planted in¬ 
stead of the siisc'eplible Cana Blanca, and as in so many other in¬ 
stances this was the only practicable means for combating this cane 
disease. This naturally led here, as in other countries, to a great 
interest in cane varieties and a considerable number of other ones 
were imported in the hope of finding still better and more resistant 
kinds. A full account of this interesting experience has come down 
to us through the effort of Dr. Agustin Stahl of Bayamdn, who 
gathered together the reports of the various commissions, of one of 
which he was a member, and published them with various comments 
of his^own in a pamphlet of 138 pages entitled “La Enfermedad de 
la Cafia de Azficar en Puerto Bico’’, dated 1880. 
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From the “Memoria de la Enfermedad de la Cana de Azdoar”, 
oy Antonio Boiz Qnifionee, dated August 1877, as quoted by Dr. 
Stahl, it seems that at some time prior to that date there had been 
an importatimi of Cristalina from Cuba. He also mentions another 
importation from Cuba made apparently just prior to this date by 
Patzot, Castello & Cia. of Cabo Rojo, owners of the Hacienda Mon- 
serrate, of three kinds called Cana Cnstalina de las Indias, 
Cristalina de Otaheite and Cafia de Cintas Moradas de Bengala. 
From the descriptions these seem to have been respectively, Crista¬ 
lina, Calaneana or Green Ribbon and Rayada. Calancana or Green 
Ribbon is thus the only variely introduced into the Island prior to 
this outbreak of disease aside the five that had been here since 
the early days of the century, namely, Criolla, Otaheite, Rayada, 
Morada and Cristalina. Interest in introducing new varieties now 
became active. Dr. Stahl established a nursery at Bayam6n for the 
propagation of new kinds and the sale of seed cane. In the Bevista 
de Agricultura, Indturtria y Comercio for 1887, page 174, is an arti¬ 
cle describing this nursery and listing the following varieties and the 
prices at which seed could be obtained: 


Cavangerie 
Criolla 
Grintalina 
Lajaina o Borb^n 
Kakoo 

Otiihitl 0 Blanca 
Malabardo o Morada o Liatna 
Momdus 
Palo Kojo 


Palo Koio Clnro 
Giganto 

Imperial del Brasil o Calancana o Oarandali 

Keina dc Caledonia 

Salangore Blanca 

Salangore Bayoda 

Kniangore Koja o Morada 

Saconi (Sacuri) 

Tainarin 


In the summary of his work on the eane disease, page 134 (1880), 
Dr. Stahl mentions 23 varieties and gives partial descriptive notes. 
Saconi and Kakoe are not included and to one he gives no name. 
Those not included above are the following: 

Bnmbu BoRndn Pinang 

Bambd Bosada de Bayas Moradas Hosada—Morada 

Diard Verde Zic-Zac 

Lousier 

Fernando L6pee Tuero, who was Director of the Spanish Agri¬ 
cultural Experiment Station located at the farm Las Mpnjas near 
Rio Piedras, published a book in 1895 entitled “Cana de Azfiear”. 
He lists 22 kinds that he has known in Porto Rico. This list corre- 
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■pondB dosdjr that of Dr. Stahl the only ad d it ion al naaiei bang 
as foUoani: 

Bengala GniaghAm Polvo da Oro 

From a foot note, page 10, we learn that Carandall, Selangor, 
OaTangerie, Palo Bojo, Tamarin, Plnang, Diaxd, Boaada Miorada and 
others were introduced prior to 1879 from Jamaica, Gnadaloape and 
the othw Antilles by Dr. Grirot Grand-Conrt of MayagBes and that 
Reina Caledonia and Gigante were brought from Trinidad by Dr. 
Stahl. 

This completes the history of cane introductions prior to the 
American occupation in so far as it has been i>08sible to trace.* Yety 
few of these hinds have been maintained as pure cultures in any 
part of the Maud. Such of them as still exist are scattered through 
the Adds in mixed plantings. Tradition has handed down the names 
of some of them, but of others even the names are forgotten. The 
attempt has been made to gather up these forgotten kinds from all 
parts of the Island and to bring than into the experimental plots 
at this Station for further study. 'When a name could be associated 
with them it has been provisionally retained. Otherwise they have 
been given serial numbers under the letter ‘*X” to indicate that 
they are unknown. The attempt to identify them has led to a rather 
exhaustive search of all available sugar-cane literature. In some 
eases this has been suceessfol, but many of these strays are still held 
under their X numbers. Some of them are evidently of considerable 
value and it is strange that they have not come into more general 
cultivation. No one in Porto Bico since the time of Dr. Stahl seems 
to have given the question of the old cane varieties the attention 
which it so rightly deserves. The mere fact that mixed plantings are 
almost universal shows how completely it has been diregarded. This 
careless custom of mixing different varieties in the same planting is 
oosting this Island literally millions of dollars annually. 

The American occupation and the bringing of Porto Bico inside 

<1) TIm following IntoroitiBf eomimmlefttion wm roeoirod from Hr. E. D. Ooldn, 
ooTiving lome moro roeent hlitorleol inTOitigotioni: 

“GoYSBancBirT ov Pokfo Rxoo, 

**DnpABTiniHT OF Aauoui^ruu Aim Isabob 
“INSULAB EXPBlZlCBirT BTATIOV 

*'Bf6 PZBIIIAI, P. B., mmyo »i, 19tl, 

**8b. Dow F. S. Babui, 

**Eftad6n Ezporimentol Insular, 

“Bio Piedras, P. B. 

"Ml BBTXICADO Urn. Eabu: 

*'poeldl agar roonir, antos qua algo mo Impldlora haoorlo aatoa do au partlda paai 
CNdWs loo datoo mda ilgBlfleatiTos quo tango an mi podar eon raapaoto a laa Yarladadaa 
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At 1* mMm At utav wiitfaii «i Purlo Bloo tn 1878 7 lu importMlo&M MhM 
MilauM luwte 1880. 

“Lot h» obttnidiH » propOfito d8 mlf inTMtigpeionM lobM 1 ft ftgrieiiltiuni d* Piurto 
Blftft ftatfts dft I8O81 dft loi ftrehiroi da 1 ft Dipntaeidn Pvoruoiftl da Pnarto Bleo, dal 
aspadlmta intitnlado *liieldaiitaft da lai azpadiantaa lobra la anfarmadftd da la oafta da 
aadaav 7 caBUilaiia a aooibxftdfta ean tel motWo par al ATnntemiaiito, Oantro Hiipaiia Ul* 
teftfluoteo 7 SaeiadAd da Afneultim da la Olndad da ICaTagtiai,* Kdmaro 5 , lapaja 17 ; 
7 i » prapdiha da laa raapnastei dadas par laa haeandadai da la lala a iia mterragataria 
avrlddolaa par la Oamiaida Parmananta da la Dipateeidn Prariaeial aaampafianda al 
IbfaRBa dada a la Bxoma Diputeeidn Prarineial labra la Enfarmadad da la Oafia da 
Aadear aa al 4 * Dapartemanta da la lala da Puarta Biea par las Oamiaianadas al afaeta^ 
Draa D 0 GrlTat Grand Oaurt 7 Dan Agnstin Btehl, 7 Loda Jaad Jnliftn Aeaite 7 
(telba 

"A asoapddn da alfonaa nates azphoaiiTaa, ma ha paraoida qna haria mis intara- 
sante asta Infarma al oiter diraetemanta aqnallas pareianas eantentiras da las dates qua 
araf mis sifuiftaatiTas Signan a eantinnaeidn 

'*1. 'La da bate rarda sa aneuantra an abundanoia an algnnas haeiandas da GuA- 
niea * Oarte da L Bas Kadal da MaTagfiaB al Sr Prasidante da la Dipnteeidn Pranneial 
baja la faeha ^llia da 1878 

"8 * antra la enal (la ealla Blanea) sa anenantra bastenta da bates rarda 

llamada Tolcannanta (Oarandall) Bn 1870, enanda fomantemas la plantecidn par naoa- 
sidad tUTimas qna aambrar, maselada ean la Blanca, mneha da la marada 7 da la marada 
da bates, para las hamas axtirpada par an asoasa randimiante 7 mneha duress Tanamaa 
7 A una eapa da Salangara qua nas praponamas mnltipliear 7 la Balanfcra qna 

aslsta ha 7 planteda an diTarsas puntas, presto dari a eanaear bus bnenas a malas rasul 
tedas La eafta Onstelina qua axlste an asta Isla ha Tanida da Onba, sagdn an- 

tianda, 7 la Salanfara da Jamaica ' /dam da Dan Pabla ICaralas, jnlia da 1878 

"8 'Dasda asa faeha (easacha dal 77) aed, rienda qua la enfarmadad an asa elasa 
da eafia (Blanea) as tanas 7 haca eada res ma 7 areB astragas, rasolri 7 ha padida ean 
sagulr planter algnnas samiUaa da ealla "Onstebna ' 7 la conaeida Tulgarmanta da 
"Cttnte" traldas da la IsU da Cuba 

"Bn la qna ra da asta ada ha imparteda da Barbadas (80 bamles) semilla da 
ealla Blanea qua all! Hainan da *Baurbdn*, para qua a jnieia da las poeas, pequamsimas 
eanaeadaras da la plante sa dasigna can al nambra tambidn da 'Balangnat Blanche', ealla 
qna tempaoa flaraea, sagdn da Barbadas asenban 

"Bn paqqisima a an paqnalllsima eantidad ha ampasado a farmar samiUara da la 
ealla OarmnMH a Colaneona Bate elasa da ealla ma diean la hay an la caste 

Bate da la Isla (Humaeaa, Baguaba, Fajarda, ate ) 7 sagdn vaeas an randimiante satis- 
faea a aqnallas haeandadaa, tanta, qna la prapagsn ouanta pnaden 

" 'Oaina pmaba pasitiva hica sembrar an 1877, an magnfflea terrana 7 an gran 
enltura aeha enardas da ealla marada a pnata qna mneha sa eanaea an al pais par an 
antlgdadad, para al paqnfsima rendimlanta al malaria asta alia ma ha heoha dasistir da 
sn enltiTa an adalanta 

" *Da la axpuaste qua tanga an mi Haelanda Jasafa, una da las mis easti- 

gadas an al Dapartemanta par la enfarmadad, sais yanadadas da eafias a saber 

'La OtuhiH, qna as la ataeada da la tisis 
' *La Ofutuhna, da Onba, qna na daja da pramatar, 

" 'La OifUa, yataada da marada 7 amanlla, tembidn tralda da Cuba qua na 
la eaneaptda sina da madiana randimienta, 

* 'La mo/roda a pHate, qna trata da dasaehar 
" 'La Benrhan a B§aoug 0 t BUmeh§, imparteda da Barbadas, 

" 'La CwtmdM a Ookmowa, yataada da amanlla 7 yarda, trafda a cansagnida 
an un eafatel dal mtanar del Dapartemanta' 

Id§m da Dan Jasd A Annani, Harmigneras, juba da 1878 

"4 'Bn euanta a la qna sa diet an al "Infanna" da qna la eafia Marada rasiste 
mis, nada tlana da partlenlar si tamamas an euanta qna nnieha antes da eanaearsa dieha 
anfnrnadad an la Isla 7 a sa sabla qua la eafia Marada an tairanas astdrllas as mneha 
mis yiyaa qpa la Blanea 

/dam da Dan Praneisea Babehs, Humaeaa, niasta da 1878 

" 8 * 'Al aantestar dieha earte dabo haaarlo signSHida las pragnntas qna la missBa 
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** *lf Lai oafias qua tango an onltiTO an aata ilnoa ion a mi corto antandar* alnoo 

claiaa 

'* *Pnm 9 rm Oafia morada o bambd, da la qua qnada mj pooa an aata flnea, pare 
abnndaba antanonnanta, 7 voy haoiando deaaparacer por no ear partidano da alia, 

** * 89 gw 9 da Laa Guingana, o oafiaa da emta morada 7 Tardaa, da laa qua hay 
miiy pocab 

* *T€rc 9 Ta Laa bambda blancbaa o de cintaa verdea y blaneaa, tambidn an paqnafio 
nnmero 

' Ouorta La Blanca de Otaiti quo la qua aa cultiva an mayor aacala y 

* *Qw%nta La cafia verde, yerdadero bambn por au forma, y qua aziata an baatanta 
abundancia en la fluca pero ligada an loa miamoa tablonea a la oafia de Otabiti Bata 
cafia por au daaarrollo au buena yegetacidn y el mo jugo qua ancierra, trato da aata- 
diarla haciendo de ella semilleroa con e<ie obieto puea crao aaa mda yantajoba en aata 
juriadiceidn qua la cafia de Otahitl Se conaerya aiempra loiana y yerde y afin an al 
tarear corte la yeo aobreaahr en deaarrollo a la Otahitl Ignore au yerdadero nombra 
y c 6 mo haya aide mtrodueida en eata line a puea la encontrd ya aqul en el afio 71 * 

Id€m por D S f, Hacienda Carmen Yega Alta, agoato 4 de 1878 

* 6 Cntre ellaa (plantacionea de cafia Blanca o de Otahitl) ae dneuentran am ordan 
ni coloeacidn meditada jr adlo al acaao ulgunaa cepab de cafia morada y algnna qua 
otre de la de li^taa Betas, en nueatro concepto, proyienen de la morada miama, qua 
an una aueaaidn de afioa que no podemos preciaar, aufre aaaa tranaformaoionea, ya an 
la propia cepa ya en otraa que de au aemilla producen ' Idem por L Igarayidaa, Josd 
Q Pa&lla, Franoiaco Alero, Yega Baja Puerto Bico 

**7 Que eziatiendo con algnna abundancia la cafia de emtaa yerdea, Uamada 
OarandaU o Odlaneana an la coata Eate do eata lala (Humacao, Fajardo, Naguabo, y an 
loa eampoa de Toa Alta y laa Yegaa), ae enyle a coata de eata Enema Biputaeidn la 
mayor cantidad pobible de aemillaa de la mibma al 49 Departamanto y que ae repartan 
antre aquelloa hacendadoa ' Oomunicacidn al Befior Qomiaano de Adminiatraeifin Local 
de la Lzima Diputacion Provincial por Don Bamon Power, noyiembra de 1878 

*8 lob mformantea afiaden que por mucho cuidado que ae ponga aiempra 

■a parderd un 50 por ciento de laa aemillaa importadaa de Onente, como ha acBKaoido 
con laa ancargadaa penr el tantaa races citado. Dr Onyot Grand Oourt Informe da an 
Oomiaion a la Sociedad de Agncultura de Hayaguea, junio 28 da 1879 

**Daida el 1875, Don Santiago McOormicL de Ban Juan hacla propaganda para la 
importacidn a Puerto Bico de nueyaa yanedadea de cafiae, habiendo dado a la publicidad 
an el Boletfn Mercantil del d de julio de 1879 datoa aobre ciartaa yanedadea de cafia 
aclxmatadaa entoncea en Tnnidad mtroducidaa de Orienta a lalaa dal Paclfloo, por Mr 
H Praatoe, Director de loa Jardmes Bot&nicoa do Tnnidad en eaa dpoca y amigo par- 
aonal del Sr McCormick daade hacla 25 afioa 

"En 19 da agoato de 1870 aoord 6 la Diputaei 6 n Proyincial el anyio de Don Santiago 
McCormick a Tnnidad para la importaci 6 n de nuavaa aemillaa de cafiaa En noyiembra 
10 de 1879, de ragreao ya, daba cuenta al 8 r McCormick a la Diputaci 6 n Proymcial 
da habar llanado au cometido 

* 9 *Nota del contanido de 42 bamlea de aemillaa de cafiaa introducidaa de la 
lala de Tnnidad por encaygo de la Enema Diputacifin Proymcial 

" *2d bamlea aemillaa da la Bama Caledonia* 

No 1—^Baml con Salangore Yerde* 

*Caledunian Quion Cane la a pale or grecniah purple cane, cloee jointed, and extremely 
yigoroufc Iht liaica aic remarkably broad and their baaea are nearly deatitute of the 
actae or cowitch common in moat canea Ihia cant la aaid to attain cnormoua dimenaiona 
in the Eaat and to be one of the moat aacchanferoua The ahoirt jomt la a feature which 
la generally conaidircd objei tionablc—accompanied aa it uaually ib by greal hardneaa of 
cane tiabue Tn this icapcet huw(\cr the Caledonian Queen Cane la an encoption, and the 
nadj way in which both length, of joint and diameter of cane are affected by manure—* 
the natural aoil at bt Ann a being the poureat— indicatca great yanability of habit, and auf- 
geata gigantic growth under the influence of iich alluvium 

-Ihe green Salangore la ao named from its retaining a green color on tho cane much 
longer than uaual, although when fully npe the color of the cano la yc^w, but not go 
bright a yellow aa that of a wellnpcned Otaheite Thia variety ia the fiecit growing of afl 
the yarietiea in the Gardena except the giant Claret Cane, and ita erect habit ia even more 
•tnking than in that variety Both in reapcct to length of joint and diameter of cane it 
» equal to it—thua being the largebt yellow canc grown hen The fbbage la large and 
heavy aa in Noa 1 and 2 and 6 of the former aenea, but completely deciduona ao tnat the 
operation of traahing** la with it reduced to a minimum 7 he moat atnking feature of 
thia cane—beaidea ita aiie—^la the broad white ring juat below each joint 
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of the Ameriean tariff lines gave the sugar iudustry a great impetus. 
Several large American factories were established and the Federal 
Experiment Staticm at Mayagiies was founded. 

The next introduction of cane varieties seems to have been due 
to the initiative of that institution. Its activities in connection with 
oane varieties are outlined by Director D. W. May in a letter dated 
January 11, 1921, as follows: 


<<Tho first brought into the Island was in De<*ember 1904, when we received 
from the Station at Audubon Park, Louisiana, the following: D-74, I>-9o, D-117, 
T-77, B-fi47, Louisiana I^urple, Louisiana Striped, Tibboo Mird, White Bamboo, 
and Bose Bamboo. Sinoe that time we have received a groat many seedling canes 
from the British Islands, especially Barbados. Other countries from which we 
have received seedling eanes are Java, Mauritius, Egypt, Demaram, Martinique, 
Argentine ahd the Virgin Islands. The Station began breeding cane in 1906. 
Some very good varieties were produced and distributed o\er the Island. When 
the Sugar Planters’ Station was established we stopped the breeding of canes 
as it was undertaken there. We have again taken it up in the last three or four 
years. There ha\e been so many canes bred on the Island and sent out not only 
this Station but by Gu&nica and Pajardo Sugar Oompanies that the question 
of varieties is intolerably mixed.” 


The writer wishes to emphatically midoise this final statement 
made by Director May. Cane varieties in Porto Bico are “intolerably 
mixed’’. Nothing in connection with cane culture is more urgently 
needed than to get them separated again into pure cultures. Of the 
two hundred varieties bred at the Mayagiiez Station from 1906 to 
1910 all seem to have been lost in this general mixture. One of them 
P.B.-68, turned up in the mosaic-immunily tests at Santa Bita (see 
BuU. 19) but no trace of the otiiers has been found. 

The next definite information in our possession regarding im¬ 
portations of varieties is contained in the following letter addressed 
by Mr. Harold J. Sewall of Naguabo to Mr. H. B. Cowgill of this 
Station under date of April 26, 1915; 

Al^^Beplying to your inquiry of the 16th ult.: I have received and brought 
in from Antigua, B. W. I., the following canes: 

Introduced 19U9: 


Roaley Reedling, not here prcviousl.^. 

D-lOP, not here previously. 

B~109, not here previously. 

B-156, not here previously. 

B-4«')96, not here previously. 

B-208, already grown at Mayagues. 

B-147, already grown at Mayaguez. 

&-306, already grown at Mayagfiez (as B-347). 

D-74, already grown at Mayagfiea« 

l)-625. Grown at Candvanas and Fajardo as D-116. 
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Introduced 1911: 

B-1529, not here previonilX. 

B-4507, not here previously. 

B-6486, not here previoudy. 

]>-848> not here previously. 

D-1111^ not here previously. 

St Kitts Seedling, a sport of B*208, to which it reverts when grown 
here. 

^'The above canes were sent me by J. 0. Waldron of Antigua, now letomed 
to South On-T niinft, and I believe that the planters of this Island are greatly in 
Mr. Waldron’s debt At the time he shipped the first lot of eanee he had never 
met me, but had eorreqK>nded with me on eultivation methods. Later I visited 
him in Antigua and brought baek some important eanes. 

''With regard to the now famous Ydlow Qaledonia cane, I am glad to be 
able to throw light on its history here, but very sorry not to be able to claim 
its introduetioiL As early as 1906 Mr. D. W. May received this cane, I bdieve^ 
from the Planters’ Station in New Orleans, under the name of Bose Bamboo. 
In 1908 I got it from him, and on growing it discovered that it was not Bose 
Bamboo, which is the Hawaiian title for Cristalina, but the cane pictured in Noel 
Beerr’s book as White Taxma. This in Hawaii is called Yellow Qaledonia (see 
Eckert and Deerr’s bulletins on cane nomenclature). This fact became appar¬ 
ent in the spring of 1909, when Mr. E. E. Olding received from his brother-in- 
law at Eva, Hawaii, a few cuttings of Yellow Caledonia which were turned over 
to me and planted close to the cane I had over a year previously gotten from 
Mr. May. Thereafter we called the cone Yellow Qaledonia. Probably 
port that Mr. Olding introduced the cane here sprung from his receipt of these 
cuttings. 

"It is, of course, a fact that cuttings of this famous cane were also sent 
by Mr. May to other planters, but with the single exertion of Gudnica no one 
gave them any care or attention. Seedling work was begun at Gudniea at about 
the same time that I took it up—1908—-and they were practieally alone in see* 
ognising the value of the new canes. Mr. Marr at Oandvanas had gotten one 
or two canes from Demerara, notably the cane D-625 which caused so much trou¬ 
ble under the number D-116. 

"To Mr. D. W. May belongs the credit of being the pioneer, and it is the 
fault of the planters themselves that they did not appreciate the value of the 
canes which he sent to quite a number of them. They did not, however; in fact, 
seedling eanes were decidedly unpopular in 1908 and 1909. ^ 

"Yellow Caledonia is today grown evexywhere in this section. There are 
hundreds and hundreds of acres of it in the San Cristdbal fields and both Ifa- 
jaxdo and Borinquen are planting it as fast as thqy can get it. It has added 
close to five tons an acre to our yields hereabouts. 

"Although I may not claim the credit of introducing Yellow X 

may without presumption insist that I made it stick. On my own lands and on 
the fields of the company where in the fall of 1909 I planted it in areas of soiiio 
sise, the cane made a phenomenal growth and gave a splendid appearance. Li 
the mill it gave the average amount of sugar. It stood up well on poor soils and 
under neglect Everybody wanted it the piAwting season of 1911 and I sent 
cuttings to Aguirre and to Ifajardo. All of the Ydlow OUedonla in the east 
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•ad euae dlnetly or indireetly from fhia place. I don’t know why it noTer ear* 
rind la the wait end, but it never did.” 

This interesting letter is of great historical value, since it fixes 
the date of importation of many kinds and gives so vivid a picture 
of the first general planting of the Yellow Caledonia. It also 
illustrates the difficulty of interesting planters in new varieties ex¬ 
cept under the stress of some calamity that forces attention on this 
question. 

About 1908 Central Qufinica secured the services of Charles T. 
Murphy of Barbados and actively began the building up of a va¬ 
riety collection and the breeding of new seedlings. After the death 
of Mr. Murphy he was followed by Mr. H. Bourne, and he by Mr. 
E. H. Barrow, both from Barbados. It seems quite certain that 
Mr. Murphy brought with him a considerable number of Barbados 
canes. Many of them are mentioned in his reports for 1910, 1911 
and 1912, copies of some of which are available in the files of this 
Station. Unfortunately, owing to changes in personnel and other 
factors, it has been impossible to secure exact data as to Gu&niea’s 
importations. 

In 1910 a considerable number of variety plots existed on the 
t'armmi property of Central Aguirre. The seed mainly seems to 
have come from the Mayagiiez Station. This planting was seen by 
the writer on his visit to the Island at that time. At the same time 
a much lai:|^er collection was seen at Central San Crist6bal, but this 
seems to have been Mr. Sewell’s importation that has already been 
noted. 

Mr. Sewell’s letter calls attention to the direct importation of a 
few canes from Demerara by Iilr. Marr of Central Candvanas at 
some time prior to 1909. And it is known that Central Mercedita 
of Ponce made a direct importation from Barbados in 1911. of the 
following ten kinds (See 2nd. Ann. Kept., p. 11): 

B-1809 B-6835 

B-3750 B-7160 

B-3859 B-7245 

n-6293 B-8660 

B-6341 Diamoml-I S/) 

It succeeded in bringing in a few seeds of BadUa and of D^llSS 
after their detention for nearly three years in quarantine in Wash¬ 
ington. This completes the history of cane introductions 4n Porto 
Bico in so far as it has been possible to'^race them. Central Fa¬ 
jardo maintains a large variety collection and has produced many 
new seedlings, but does not seem to have made direct importationa. 
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Prom Mr. Earle’s most excellent statmnent the idea and artange- 
ment of the following varietal descriptions can be easily understood 
and little farther explanation is necessary. The writer, in arranging 
the varieties, has followed a strictly alphabetioal arrangement rather 
than dividing the canes discussed into the named varieties, the Bar¬ 
bados and Demerara seedlings, the Porto Bico seedlings, etc., although 
all varieties pertaining to any one group or section have been as¬ 
sembled under one general heading, such as the Java canes, includ¬ 
ing E. K. 28, Eassoer and the P.O.J.’s, the Chinese canes, undhr 
wUch come canes so widely separated alphabetically as Cayana and 
Zwinga, etc., etc. As an appendix a strictly alphabetical cross-index 
has been prepared, in which the reader will iBnd page references 
io every variety herein discussed. 

In the case of the varieties described by Mr. Earle, which repre¬ 
sent about 35 per cent of the descriptions herdn included, his de¬ 
scriptions, indicated by an asterisk in front of the name of the 
variety, have been retained practically in toto, only an occAcmal 
addendum having been made, and in some cases the larger part of 
the discussion of the cane’s qualities has also been retained, although 
in most cases the economic status of the older varieties has so changed 
for the better or worse—usually the latte:^in the past five yearn 
that most of the discussions have had to be entirdy rewritten. With 
the exception of the Porto Bican seedlings, to which about the only 
references are to be found in literature pubUshed here and larg^ 
listed in the Bibliography in Appendix C, and of the Tueumfin 
seedlings, of which .little is definitely known as yet, the writer has 
included at the foot of the discusdon of eadi !^d a pair of per¬ 
tinent references to that particular variety in the literature. His 
first intention was to prepare a general bibliography of the cane 
varieties herein treated, but, after working for several months in 
that direction, his bibliography had acquired such kilometiio pro¬ 
portions that it was decided that the reader could much more readily 
encounter the references to the particular canes in which he hap¬ 
pened to be interested if the most important of these were placed 
directly under tiiese varietids, although Appendix C represents over 
160 references to artides in regard to varieties today prominent in 
Porto Bico. 

81 
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Teehnical descriptions and discussions are necessary evils at best 
and the writer has attempted to make this manual of more general 
interest than such works generally are to the average planter and 
amateur enthusiast in varietal work by preparing as many illustrar 
tiona as possible of the more prominent canes today cultivated, not 
only in Porto Bico, but in the entire world. Around fifty of those 
varieties are illustrated in colors, while about an equal number are 
shown in half-tones. The author feels confident that a far larger 
proportion than otherwise of persons interested in cane varieties will 
compare their varieties with these descriptions if they have some¬ 
thing more graphic to utilize than the mere technical descriptions, 
which by themselves are generally sufficiently dry to dessicate rather 
thoroughly the average person’s budding interest in this most im¬ 
portant phase of sugar-cane improvement. 

In the following pages will be found such data as is now avail¬ 
able concerning each of the two hundred os so more or less prominent 
varieties recorded as occurring in the “Me of Enchantment”. 



raoroiPAL oAm njussm twkmd nr fokto mo* 

MUUa (H«w Oolam 16). 8 m> Plate 1, oppodte page 88. 

This is an old variety whirii hu given most eoueiiUnt Nsotee in 
the past decade in Manritins, Bemnion, Tzinidad and <j|Qeenaland« 
and more latterly in Hawaii. It is a dwarf type of cane^ a q^lendid 
germinator, a fair stooler and a cane of earfy maturity and hi|^ 
sngar content and purity. It was imported hy the Tnsnlar ]Bityeri> 
ment Station from Washington (Bnrean of Plant Hidnatry) in Jan< 
nary 1921. It is highly resistant to Mosaic Disease^, but takes the 
disnne occasionally. 

Erect, good vigor, a strong stooler, seldom flowers, stalks dwarf 
type, short and stoat, blackish parple, scanty bloom. Intemodes 
short, cylindrical, slightiy enlarged at base, slightly staggered, farrow 
slight to none. Nodes even; growtii ring broad and even, obliqae^ 
white to eoncoloroos; root band broad, oblique, white to concolorona, 
radimentary roots few and scattered, too to three in a row, parple; 
leaf scar glabrous, oppressed behind; glaucous band constricted, 
broad and well de^ed. Buds oriiicnlar, large, 12 by 16 mms^not 
exceeding growth ring, purple; margins, becoming uniformly purple 
with age, germination sub-dorsal, premature, margins rather narrow 
and abruptly shouldered at sides, glabrate, no basal placs. Leaf 
tdieaths with scanty vestiture of short white hairs, sides glabrous, 
glaucous, purple, inner base heavily tinted with purple; throat wide, 
nearly glabrous; collar very wide, well defined aM reaching mid¬ 
rib, lannate, with very short velvety hairs; ligule medium width, 
2-5 mm.; slightly fiambrate; ligular process short, 1% to 2 cms. on 
one side only Leaf blades spreading, erect tips, very wide, 11-13 
ems., yellowish green, margins uniformly and minutely serrulated, 
very sparse basal ciliation. 

The Annual Report of the Reunion Experiment Station for 
191B-13 reports a very good yield of this cane of 42 tons per arpent 
(40,000 sq. ft.) and an average yield from various fields of 24.7 tons 
per iurpent. In one test in Mauritius this variety gave a sucroHc 
content of 18.21 per cent in the juice and a purity of 94.1 per cent 
—« remarkable analysis. Trinidad BuB. 16 in 1917 reported Badilla 
as ceeupying fritt place in sugar produced per acre the previoua year. 
Both Queensland and Hawaii have reported excellent results with 
tfais unusual looking variety and S. Asuneidn and M. Medina in the 
PMippine, Agrioitlturol Bevieut, VoL 18, pp. 107-23, report that 
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EWI lonBd to be the beet yi^er of all the varieties tested, 
•Mlhg an aveiage yidd of 2.6 tons of sugar per acre in one test 
ceal over 4 tons in another. This production is more than twice 
tMt of the popular variety Negros Purple, the standard of comparison 
be all testa, which yielded under 1.2 tons. Badilla also has a better 
ratooning power than the others.*' 

The foUowing analyses have been made: 


]>ate 



Tons 




Tone 

Affe 

Mill 

cane 
p. acre 

Brix. 

Suor. 

Purity 

sugar 

p.acre 

irri 1-24.... 

1(^4 mtb. 

Hftiid. 


1450 

11.08 

8L70 

■■■I 

XII 16>24.... 

17 mtb... 

H»nd. 


21.06 

19.46 

92 20 



lyear ... 

UMid.... 

38.60 

16 80 

12.06 

79.61 


1190'as. 

15 mtb.... 

C«at. ... 

19 60 

17.90 

92.60 

III— 

16 mtb.... 

emit.... . 

6181 

17.48 

16 00 

86 06 

6.05 

V 14-25 ... . 

15 mtb.... 

Hand.. . 


22 40 

20.08 

98 48 


V 14-25.... 

16 luth.... 

Hand.. . 

. .. . 

18.86 

16.80 

89.12 

BBS 


LootUon 


Acotare. 

Aaaim.k 

Bzp. S(A.' 

Ssp. Sta.. 

a B. 10 (11).... 
HatIUorruitUO 
an. 10 (12).... 


In the tonnage comparison with B.H. 10(12), Badilla was planted 
with fifteen others of the most promising canes at the Station and 
stood first amongst all th^ in Briz, Sucrose, Purity and, therefore, 
factor of recovery. In production of sugar per acre it stood third. 
Well worth further trial, particularly on the north-coast hill lands. 


OTHBB KEiraBEN'OEB 

EAEnEBBr, H. T.—^Twenty-Third Annual Beport of the Queensland 
Burebivof Sugar Experiment Stations for 1928. 

Bosbotrui, Alb^htib H.—^Annual Beport of the Special Technologist 
for Cane. Annl. Bept. of the Ins. Ezpt. Sta. of Porto Bico, 
1923-^ pp. 62-8. 

BamM THmca. 

An old variety abundantly mixed with Otaheite, Penang, Bayada 
and Cavengerie in most of the cane fields of the north doast, not 
seen in pure cultures. Countiy of origin and time of importation 
not known. 

Ere^, of good vigor, medium stooling, sometimes arrows, stalks 
of medium diameter, 3 to 8^ cm., green, no flush and no bloom. 
Intemodes straight, cylindrical, mt^um length, furrow slight and 
poorly marked. Nc^es prominent, slightly larger than the intemode; 
SWwth ring narrow 1 to 1% mm., not swollen, concblorous; root 
band slightly enlarged, about 10 mm. wide, paler than the inteinode; 
rudimentary roots crowded, swollen, yellowish, tiie centers dark, in 
4 rows; leaf Mar fdalwus, dightl^ oUilJne, appressed behind; |^u- 
vons band 8 to 10 mm. wide, coBq>ienou% not constrieted. Bod 
ovate, acute, abeatt 10 X IS mm. at first not ezeeeding growth ring 
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bat often enlarged later, margin mediom widtii, mUloan, gemina¬ 
tion snbapical, base, sides and apex sparini^ birente. Leaf sheaths 
with a dense vestitare of eonspienoos ereet whitish hairs, somewhat 
glanoons, green, not tinted; tiiroat lannate and with an abnndant 
restitare of long hairs; cdUar broad, coiuqnenons, rea^dting the 
midrib, densriy glancons bat not lannate, ligale diort aboat 8 mm., 
margin nearly even; ligalar processes none or poorly devrioped. 
Leaf blade jQat, sabereet with declined tips, 6 to 7 cm. broad, dai& 
green, serrolations very minute, the margins at base oiliate. 

A variant with white stripes m the leaves is not oncommon. 

No chemical data are available. 

Its general vigor, comparative freedom from root disease and 
adaptability to varied soil conditions are snfDeiently proven by its 
persutoioe as an important dement in so many mixed cnltares. 
Its ripening period, sagar production and adaptability to special 
oonditimis shonld be more folly tested. It is, however, quite soscep- 
tible to mosaic and to the gum disease. 

The cane described on another page as Penang is often found 
growing with this one and may easily be confased with it. It can 
be distinglished by the obtuse, more nearly glabrate bads, ^ the 
broader, swollen growth ring and by the lilac tint of the leaf soMtha. 

Another unknown cane found in these mixed plantings saper- 
iicially resembles this one but has saborbieolar bods and nearly idau- 
coos leaf sheaths. ^ ' 

The white Bamboo mentioned by Mr. May as introduced from 
the Audubon Station, Lousiana, in 1904 has not been traced. Mr. 
Crawley, the former Director of this Station, in a manuscript note 
records seeing thia cane at A&aseo and that it had a conspicuous 
wine-colored stain on the inside of the leaf sheath at the base as in 
Yellow Caledonia This shows it could not he the cane under dis¬ 
cussion. 

BamM Bsyads. 

This name may he given to a variant of the above, having white 
stripes on the stalks and leaf sheaths which is occasionally found 
growing with the typical form (planted as X-25). 

BamM Bosada. 

Mentioned by Dr. Stahl (p. 186), who says: 

“A beautiful roieeoloTed cane which easily loaea ita ooIot with age aad 
bad cultivation. It can compete with the OaBa Blanca." 

It seems to be tiie same cane mentioned by L&pes Tuero (p. 9) 
under cafia Bambd. He describes it as rose-colored when young, 
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bat later ydlowiah; aaya it is veiy stout, Tigorous and resistant bat 
bard and low in sogar; advises planting it on the ontdde rows of 
the fields. 

The cane has not been traced. 

The Bose Bamboo imported from Louisiana in 1904 (see letter of 
Hr. lifoy, p. 79 proved to be Yellow Caledonis (see letter of Mr. 
Sewall, p. 79. 

BamM Bwwda de Bayw MOndaa. 

Listed b7 Stahl (p. 186), but without description. No other 
references found. Probably only another name f<Hr Bayada. 

n* ButadM WecdWiigi 

Of the vast number of seedlings bred by Mr. J. B. Bovell in 
Barbados only a comparatively small number of these have readied 
Porto Bico. Most of these belong to the ^lier series that was desig¬ 
nated simply by the initial B. All of these older varieties that we 
have here are gwid canes but none of them have proved to be supers 
latively good. Most of them have been rather widely disseminated 
but only a few have been planted on a large scale. Such facts as 
have been gathered concerning eadi of them will be found bdow, 
including some data on the famous BH 10(12), our most widdy 
planted variety in Porto Bico today. This remarkable gmieral-pur- 
pose cane comes under the heading of “Hybrids'’ in the Barbados 
rlassifloati^n, t. «., it is a seedling of known parentage, obtained by 
emasculating fiowers of good variety before the anthers open, bag¬ 
ging them to prevent promiscuous pollination and pollinating them 
with pollen of the male parent which has also been bagged to 
prevent contamination by unknown wind-bome pollen. A later 
series of ordinary seedlings are given the letters Ba, while the letters 
B.S.F. signify self-fertilized seedlings, obtained by bagging some of 
the better varieties before the anthers open so as to ensure that they 
are not cross-fertilized. 


EBFBBBNCES 

Bovm.ti, J. B., & D’ALBUQTJEBQtns, J. P.—Seedlings Canes and Manu- 
rial Experiments for the ^ason 1909-1911. Barbados. 
Idem^Ihid, 1911-18. 

B-S9. Bee Plate I, opposite page 86. 

Obtained in November, 1924, from Hon. John B. Bovell, Direetor 
of Agriculture in Barbados and prodijjser of this varidy. 

Erect, at length recumbent, good vigor. Stalks long, medium 
girth, green turning yellowish with age, no bloom, long, paraQd, 
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striatiolu. Intemodes long, almost OFlindrieal, enlarged and dioul* 
dered opposite bud, distinctly staggered, broad, shallow, doatriaed 
furrow. Nodes slightly constricted, oblique; growth ring broad 
and prominent, especi^y at back opposite bud, green to greenidi 
brown; root band broad, oblique, ydlow to green; rudimentary 
roots large, conqsicuous, few and scattered 8-4 in rows, purplidi 
brown; leaf scar glabrate and appressed behind; glaucous band 
constmted, broad and conspicuous. Buds lanceolate, large, swollen, 
10-12 mm., exceeding growth ring by one-third, germination apical, 
margins of medium width and on upper half only, glabrate, no 
Lpical tufts, heavy basal placs. Leaf sheaths with heavy dorsal 
vestiture of long tawny hairs, glaucous, heavily tinted; throat broad 
and well defined, glabrate except for sparse straggling hairs at 
margins; collar wide, reaching midrib, glaucous; ligule narrow, en¬ 
larged at center, nearly even; stubby trace of ligular process on one 
side only. Leaf blades spreading, with declining tips, medium width, 
about 6 cms., dark green, very minutely serrulated. 

Planted out in tonnage experiments in fall of 1925. No data 
available as yet. 

beferenceb 

D’AuBuquEBQXJs, J. P.—^Bept. on the Sugar-Cane Expts. to^ the 

Season between 1923-25. Barbados Dept. Agr. 1926. 

Bovbltj, J. B., and D’Albuqubbque, J. P. Idem, 1922-24. 

B-67. See I’lato I, oiijtosjtc 

Also obtained from Hon. John B. Bovell, Barbados in 1922 

Ereet, at length recumbent, fair vigor. Stalks long and medium 
girth, yellow, heavy flush, some bloom, discolored white striations 
and irregular blotches; intemode medium to long, cylindrical, stag¬ 
gered, furrow traces to none. Nodes slightly constricted and oblique; 
growth ring broad and elevated, parallel, brownish to concolorous; 
root-band wide, oblique, concolorous, rudimentary roots fairly crowded 
and inconspicuous, 3 to 4 in a row, concolorous; leaf-scar glabrous, 
appressed behind; glaueous-band lightly constricted, broad and 
fairly well defined. Buds lanceolate, large, 12-16 mm., exceeding 
growth ring by one third to one half, germination sub-apical and 
premature, margins broad and flat, nearly glabrous, with a few very 
short hairs near tip, basal placs with long coarse hairs. Leaf-sheaths 
lannated at back with short tawny hairs, sides glabrous, glaucous, 
light yellow to green color, iimer base dightly tinted with purple; 
throat broad and yellowish; collar broad and angular, glaucous, 
teaching mid-rib; ligule narrow 2 to 4 mm., nearly even; ligular 
rrocess broad and blunt, 1-2 cms., on one side on^. Leaf blades 
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ipreading with dedising tips, medium width about 6 ems., ydlowish 
green, margiDS minutely but uniformly serrulated, q>arse ciliation 
at base. 

This fine<loohing cane has made an ezcdlent record in Barbados, 
but with us has proved a ounsistently poor germinater and a poor 
ratooner. The writer wrote the producer of this cane, Hon, Jno. B. 
Bovell, in regard to the poor germination of this variety and in a 
l^er dated March 12th, 1925, Mr. Bovell said: 

‘B 67 » too sow a rane }et to <iay deflaitely what the germination is, bat 
at the present time it is fairly good.” 

Planted at the Station in 1922 alongside B.H. 10(12), it never 
made growth as plant to compare with the latter and, while stooling 
fairly well as first ratoons, B.H. 10(12) was consistently of better 
appearance throughout the season. As second ratoons the B 67 
practically disappeared, while the B.H. 10(12) alongside gave an 
excellent yield and is now growing vigorously as third ratoon. The 
B 67 IS characterized by its very light-colored foliage. 

The following analyses have been made at the Station: 


Date 

Atf< 

Mill 

Ins cane 
pi*r acre 

Bnx 

Suer 


Ins sugar 
per 21 . re 

XI 7 24 

11 months 

Hand 


H 90 

10 lf> 

75 26 


XII 9^1 

12 months 

Hand ! 


16 70 

12 i9 

81) 19 


II2>^ 

IS months 

Hand 1 


16 14 

Id 51 

K1 71 


11 8 26 

16 months 

( ont 

28 W) 

IS 50 

ll> 72 

91 10 

3 61 

BH 10 <12) 

10 monllis 

(rut 

81 

17 48 



6 06 


In the tonnage experiment with BH. 10(12), for which figures 
are given above, B-67 stood second in sucrose and third in purity 
amongst sixteen kinds, but was thirteenth in production of sugar per 
acre. Hardly seems likely to compete with B.H. 10(12) successfully 
in Porto Bico, as it appears to be a more delicate cane in every 
sense. 

BBFBBENOES 

Mbn^ndez Bamos, B.—Annl. Bep. of Ins. Expt. Sta. of P. B, 
192^23. 

Bosbnfeld, Abteiub H.—^Bept. of the Spec. Technologist. Idem, 
1924-1925. 

B.«8. 

A cane under this name was found growing at BiO Grande, by 
Earle. There is no record of the introduction of this kind. Its 
identity has not been determined. 
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urell defined, reaehing midrib, Uumate; ligole narrow eKoept at 
center, nearly even, no ligralar process. Leaf blades spreading with' 
declining tips, medium width, about 6 cms., dark green, minutely 
and uniformly serrulated, scanty basal oiliation. 

Planted out in tonnage experiments in fall of 1925. No data 
BTailable as yet on behavior in Porto Bico. 

BEFERENOES 

Botbll, J. B., & D’AiiBUQUEsqui!, J. P.—^Bept. on the Sugar'Cane 
Ezpts, for the Season between 1921-23. Barbados Dept. Agr. 
BosENTEiiD, Abthub H.—^Beport of the Special Technologist for Cane. 
Annl. ^pt. of the InsiBar Expt. Sta. of P. B., 192^25. 

B-Ue. See Plate I, oppoeite page RS. 

Kindly brought from Barbados in November, 1924, by Director 
of Agriculutral Extension Otis W. Barrett, at the request of Com¬ 
missioner of Agrictiltare Carlos E. Chardfin. 

Erect at length recumbent, fine vigor, good stooler. Stalks long, 
medium girth, green to yellow. Intemodes long, slightly tumid, 
staggered; furrow traces to none. Nodes eofistricted, oblique; growth 
ring broad and prominent, green to yellowish brown; root bands 
wide, oblique and ooncolorous; rudimentary roots few, small and 
scattered, 3-4 in rows, brownish; leaf scar lannate, appressed behind; 
glaucous band broad, conspicuous and constricted. Buds, medium 
size, 8X10 mm., just exceeding growth ring, ovate, germination 
subapieal, margins fiat, narrow and on upper half only, glabrate, 
very light basal placs. Leaf sheaths with abundant dorsal vestituxe 
of short, tawny, deciduous hairs, slightly tinted, inner base green; 
throat broad and well defined, covered with abundant vestiture of 
long coarse hairs; collar broad and well defined, reaching midrib, 
lannate; ligule very narrow, although slightly broader at center, 
nearly even; no ligular process. Leaf blades plicate, medium widtii, 
about 6 cms., dark green, with very prominent broad, white midrib, 
margins very minutely serrulated, sparse basal ciliation. 

Planted out in tonnage experiments in fall of 1925. No data 
available as yet on behavior in Porto Bico, although its general ap- 
limrance is superior to B.H. 10(12) in above-mentioned tonnage ex¬ 
periments. 

BEPXBXNOB8 

Bovbll, j. B., & D’AiBuqtncBqtTB, J. P.—Bept. on tbe Sugar-Cane 
Expts, for the Season between 1921-23. Barbados Dept. Agr. 
Rosbnpbu), Abthub H.—^Beport of the Spedal Technologist for Cane. 
Aniil. Bept. of the Insular Expt. Sta. of P. B., 1924-25. 
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B-147. See Plate I, oppoaite page 84. 

Introduced from Antigua in 1909 by Mr. Sewall, but he remarks 
that it was previously grown at Mayaghez. He notes that it is good 
as both plant and ratoon but that it is hard to establidi. In No> 
vember, 1910, Mr. Murphy notes that it was growing slowly at Gn&- 
niea, and in January, 1913, that it had been abandoned as it did not 
seem to succeed. Not seen by Earle. Early in 1925 it was brought 
to the Station from San Lorenzo, to where it had been imported from 
St. Croix recently by Assistant Agronomist Luis Serrano. It is now 
leing grown for extension and study at the Station. 

. Hon. H. H. Cousins, Director of Agriculture in Jamaica, wrote 
of this variety in 1910: 

'‘This ranc shortcd up best nt Long Pond Estate. One of the pernliar cbar- 
arteristirs .... is that prolonged drouth seems to have no effect on its growth 
after it has once started to point. At first it is rather disappointing, as it comes 
up very slowly and with yellowish leaves, hut to those who know tho cane this 
is one of its natural featnies.” 

Mr. F. W. South, in reporting on the prevalence of disease in the 
West Indies in 1909-10 says that B-147 was always more subject to 
attacks of rind disease than any other variety. It is highly BU8cep> 
tible to Mosaic Disease. 

Erect, fair vigor, stalks long, good girth, green to bright yellow, 
slight bloom, no flush. Tntemodes long, cylindrical, not staggered, 
furrow (’istinct for three-fourths the length of the intemode, narrow, 
shallow and dark brown. Nodes constricted, oblique, growth ring 
medium width, even, green to concolorous; root-band wide, rather 
inconspicuous, oblique, concolorous; rmlimcntary roots small, crowded, 
inconspicuous 4-5 in a row, purplish to concolorous; leaf scar glab- 
rate and.appressed behind; glaucous band broad, conspicuous and 
constricted. Buds small, 8X10 mm., flat, scarcely exceeding growth 
ring, ovate, germination apical, margins flat and narrow, abruptly 
shouldered at base, distinct apical tuft, heavy basal plaes. Leaf 
sheaths with scanty dorsal vestiture, sides glabrate, light green, glau¬ 
cous ; inner base very slightly tinted with purple; throat broad, very 
sparse lannation, long and straggling marginal hairs; collar broad 
and well deflned, reaching midrib, glaucous, ligule narrow, 2-4 mm, 
nearly even; ligular process very short and on one side only. Leaf 
blades spreading with declining tips, medium width, about 6 cms., 
light green, upper two-thirds of margins minutdy serrulated, very 
sparsdy ciliat^ at base. * 
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MMWBTOn 

OoicrgiM% H. SL—BnU. Dept of 
fiouTB, F. W.—A Bepmt ea the 
in the Weet Xndiee for the 
ZI, 2, pp. 74-5. 

B-1B4. See Plate I, oi)]^oelte page 86. 

Also brooght from Berbedos in November, 129^ by Mr. O. w. 
Benett Planted out in tonnage experimwite <mfy in fall of 199^ 
henoe there are no data aa to its behavior in Porte Bieo. 

Ereet at length reetunbent good vigor. StoBa looft nediioB 
girth, green, threngh yeUotmh brown to red, with ligcht oolored, wavy 
etriations on upper halves of intemodes. Intemodee long, ey lla d rio a l t 
very slightly staggered, farrow long, broad and diallow. Nodes 
Slightly eonstricted, oblique; growth ring narrow and prominent, 
lic^t green to reddish brown; root band medium width, parallel, 
green; rudimentary roots large, conspienons, fOw and seattered, red; 
leaf soar glabrate, broad and prominent in front and appreseed be¬ 
hind; glanoous band constricted, broad and oonqiioinonB. Bnd largi^ 
30 X12 mm., exceeding growth ring by one-third to one-half, ovatOk 
germination apical, margin broad, flat and on upper half onljL 
distinct lannation along flbro-vascular bundles of buds, no Apicu 
tufts, heavy basal place. Leaf sheaths lannate dorsa%, stdes |^b- 
rate, c^noous, sli^tly tinted; inner base green; throat broad and 
well defined, brownish, glabrate; collar broad and xeaehing midrib^ 
glaueouB; ligule narrow at sides; shmrt stnbby ligolar ptoeeae on 
one side only. Leaf bladee spreading with dedining 5aN^ 
green, broad, d-10 cms., margins uniformly and minutely aenmlated 
to base, sparse basal ciliation. 


FnrdaiiH ot g«W pM aHMei 


Bomjb J. B. A D’AiiSuqtnBQOB, J. P,p—Bept. on the Sofar-Oaiia 
Bxpte. for the Season between 1922-52. Baiirbados Dept. Agr. 
7daNM-ia21-1928. 

»-ua. 

lutroduoed from Antigua in 1909 by Mr. SewaU. He noCen that 
it was easy to establish and was ridi in sugar but not beavy in ton¬ 
nage. It does not seem to have been planted elsewhere. Not seen. 

*B-aOS. See Plate I, oppoiite page 8S; abe Plate vn, oppoeilte page SS. 
Parentage unknown. Introduced from Antigua by SewaU in 190 9^ 




B 208 
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but IM BOtw lliat it liad been prerionaly grown at MayagSez. A large 
flgld of it in good eondition was noted at Central Fortona by 
Chcmwley in Angnat, 1910. Included by Murphy in a liat of beat 
canea from Gu&nica, December, 2S, 1910. Mentioned by MoConme 
among the beat canea for Fajardo, June 24, 1913. Frequently aeen 
in all parta of the Island but particularly on the south and east coasts, 
odiere considerable fields of it are still cultivated. 

Brect or at length dedined, vigorous, medium stooling, addora 
arrows. Stalks medium length, medium stout to stout, green, usually 
no flush, somewhat glaucous. Intemodes short, tnn^ usually ail^ 
ruptly enlarged below at the bade, furrow evident but shallow. 
Nodes narrow, stnmgly constricted; growth ring narrow, at first 
yellow then conoolorous and inconspicuous; root band narrow, ob¬ 
lique 5 to 8 mm., leaf scar glabrous; glaucous band narrow, stronf^ 
constricted, well defined. Buds subhemespheric but broader than 
long, about 12 X 10 mm., not exceeding the growth ring, margin 
narrow but distinctly shouldered, germination subdorsal, soon devel¬ 
oping on the standing stalk, with a scanty apical tuft of long hairs. 
Leaf sheaths with a dense vestiture of long erect pallid hairs, green 
or somewhat tinted, rather glaucous, stained with purple at base 
within; throat lannate, and with an abundant vestiture of long hairs; 
collar conspicuous, reaching the midrib, the center densdy glaneous, 
the margins lannate with short white hairs; ligule medium width, 
about 8 mm., edge fimbriate; ligular processes usually none. Leaf 
bladeSit numerous, broad, reaching 8 to 9 cm., rather 

short and abruptly pointed, sharply serrulate, the base a little dliate. 

This was the first of the Barbados Seedling to attract wide-qpread 
attention. It has been carried all over the world and has been tested 
wherever cane is grown on a commercial scale. At times it gives 
splendid results both in tonnage and sucrose, but its btiiavior has 
been too uneven to be fully satisfactory. It is by uo means a 
general-ptirpoee cane, being confined to a rather narrow range of soil 
conditions. It requires a rich, moist but porous and wdl-drained 
soil. In fact its requirements are mudi the same as those of the 
Otaheite but it is even more intolmrant of drouth. In Porto Bioo 
it does wdl on semi-poyols and alluvial vega$, especially where irri- 
gatum is available. In su<fii localities it ratoons much better than 
Otaheite an it is to be strongly recommeDded, espeeitily for late 
spring planting, since it matures fairly early. It is not adapted to 
hard, dry, exhausted soils. 

Qu suitable soils it is fairly res^gtant to root disease, as shown 
by its good ratoening power, but it is very snsoeptible to moaaia^ 
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taking the disease easily and soflering seriously when attadeed. U 
is, too, somewhat sosoeptible to the gmn disease and choold not le 
planted where that is prevalent. 

Its great reputation for unusual sweetness is hardly sustained hgr 
our records. With all of the conditions fully favorable it will doubfr 
less sometimes exceed Cristalina m the per cent of sucrose, but as 
seen from the following selected analyses it frequently falls below 
that standard kind when taken under comparable conditions: 


Kind 

Date 

Age 

lucir 

Brix 

bucr 

R 8 

Parity 

Fiber 

B206 

Feb 1912 

PI 


■M 


12 

818 

mm 

B908 

Feb 1918 

Hat 



Mr ^ 




B906 (1). 

2 12-18 

PI 



B ! ril 


86 02 


Bsaoe (2> 

1 *^20 

Hat 14 mo 

664 

18 98 



80 50 


fi206 

12-6-20 

Kat 18 mo 

627 

16 0 

Mi M 

190 

84 66 


Average of 6 









Cberlbou 









canes 

12-8-20 

Rat 19 mo 



18 69 

167 

85 88 


B208 

12-15-20 

Rat 14 mo 

701 

18 16 

16 87 

089 

87 48 


Cristalina 

12-16-20 

Ra^ 14 mo 

700 

17 60 

16 88 

028 

87 60 


B906 

1-24-21 

Rat 15 mo 

r2 9 

17 70 

16 05 

085 

87 60 

’j 

Cristalina 

1 24-21 

Rat 19 mo 

70 8 

17 86 

16 14 

088 

90 42 


B206 

2-9^21 

PI 18 mo 

64 0 

18 00 

16 78 

108 

87 22 


Cristalina . 

2-0U.21 

PI 16 1110 

(i87 

16 20 

18 86 

096 

8649 

1130 

B2Q8 (3) 

Apr 1918 

PI 



1808 


986 


B206 (4) 

9-18-11 

(Seaall Nagiiabo) 

22 40 

220 


96 20 


B208 

Mar 1912 

((fiiAnku K< ports) 

18 6 

16 7 


819 


Otaheite 

Mar 1912 

(tfUdiili a R( imrts) 

li i 

119 


797 


B208 

Mar 1912 

(CuAnk a Ik iKirts) 

18 2 

16 2 


814 


Otalielte 

Mar 1912 

((iiiAiiioa Reports) 

17 7 

14 9 


82 2 


B206 

Mar 19H 

((tuAnka K( ports) 

20 4 

16 6 


814 


Otahelte 

Mar 1019 

(Oiiariica Reports) 

18 7 

14 0 


798 


B876 

Mar 191) 

OoAnica Uoixorts) 

19 4 

161 


828 








Cane 84 44 


Sug p A. 

B208 

Ft b 192b 

Ins sta lonnagelxpt 

12 58 

1609 

Ins 

92 60 

4 22 Ton. 







C ane 64 81 


Sug p A. 

H H 10 (12) 

iPb 1926 

Ins sta loiiiiagohxpt 

17 49 

16 00 

Ins 

86 06 

6 06 Ion. 


<1) Was ■«>v<nth m bucioie in a lot of 30 Linda 

(2) Waa fifth in aucroae out of 37 kyida Cnatalma average of 9 plota 17 27 per rent; 
B>-776 18 18 ptr iint B>1800 17 42 per lent PR-308 17 51 pir cont 

(3) Hiffhoat for tht \iar in saiioae—Ooiagill 

(4) The higheat nnahatb found m tui ittixda fnr an\ tane 

This once favorite variety seems in Porto Bico to have more than 
met Its match in B11 10(12) and even at Mercedita de Ponce, its 
former stronghold, it has now been almost entirely replaced by its 
younger and more adaptable relative 


rkpkbknoks 

Blouik, R E.—^Variedades de Cafia Rev Ind y Agr de Tucum&n. 
IV, 5:1913. 

Robbntbu), Abthub H—The B.H. 10(12) and S.C. 12/4 Canes m 
Porto Kco Jour of the P B Dept Agr. IX, 3, pp. 215-47: 
July, 1925 

B-268. 

Also brought from Barbados in November, 1924, by BIr 0 W, 






A MONOOBAPU OF SrOAB-CANE VABIETIES 


97 


Barrett Planted out in tonnage experiments only in fall of 1925, 
hence there are no data as to its behavior in Porto Bico. 

Beonmbent, good vigor. • Stalks long, good girth, yellowirii green 
base overlaid with heavy violet bloom, red flash on exposare to son. 
Intemodes mediom length, decidedly tumid and pronooncedly en¬ 
larged at base, staggered, farrow broad, shallow and well defined. 
Nodes very conspicaons and oblique; growth ring wide, even, brown 
changing to green; root band medium to wide, oblique, light green 
to eoneolorous; rudimentary roots inconspicuous, few and scattered, 
8-4 in rows, purplish to brown; leaf scar glabrate, appressed behind; 
glaucous band inconspicuous, broad and deeply sunken. Buds large 
and flat, 12 X 16 mms., exceeding growth ring by one-half, lanceolate, 
germination apical, margins narrow and glabrate, on upper two- 
thirds only, no apical tufts; light basal plaes. Leaf sheaths with 
extremely sparse dorsal vestiture, sides glabrate; glaucous, tinted, 
inner base green; throat broad and sparsely lannated, marginal tufts 
of long straggling hairs; collar wide, glaucous and reaching midrib; 
ligule medium width, convex at center, ligular process broad, 2-3 
cms. long, on one side only. Leaf blades plicate with defining tips, 
medium width, about 6 cms., dark green, margins uniformly but very 
minutely serrulated, very sparse basal ciliation. 

R£VC£!S 

BovBrajjrtT. R. & D’A^buquerqub, J, P.—Rept. on the Sugar-Cane 

Bxpts. for the Season between 1920^-22. Barbados Dent. Agr. 
Zdem.—1921-23. 

B-306. See Plate VII, opposite page 95. 

Introduced from Antigua in 1909 by Sewall, who remarks “al¬ 
ready grown at Mayagflez as No. 347”. It seems to have been grown 
on the Station grounds as B-306 up to 1913, since that date it has 
been called B-347. It has been impossible to determine which is 
really the correct name for this cane.^ 

*B"^7. See Piste Vii.1, opposite page 99. 

Parentage unknown. Introduced from Audubon Park, Louisiana, 
by D. W. May in 1904 Reintroduced by Mr. Sewall (see above) as 
B-306. Frequently seen in mixed cultures, especially on the south 
and east coasts. It is occasionally found in the Adds at Central 
Fortune. 

'Brief aotee lit Proe Agric See Trinided, TVib »: 108, 1809. indleUe that 8-408 
is • ▼filow esae not nnllke OUheite wUle B-847 !■ railed a diaiy paiple aaiia of haavr 
froirth If thli If correct, our cane ia B-4106 and not B-847 



ism i/w/Wfa* tfMtJUKtJOfHx w jwiinfnpi;^' 

%«rt o» (|t longMi iMnidbat, good v%»r, 
ow w rf wwM y. St«ll» »edW diamater, imB< $0^ 

xify, no Uttlo or no bioom InteniodM modUun to Iwtfi ifitM/" 
dottomd, otroniAr otaggmd, often nuoiked wUtiA 
fnmw or oometiaMa none. Nodes dic^tty eonstriMed; iMirA 
ling nairosr alii^ily snniken, oonodoiona; root band mtarnffif ab» 
WiaB, € to 10 nun., oonoolozoaB; rudimentary roots large but Inoan* 
tqpintona, oonooloroas, in about 8 rows; leaf scar at first owaspioaoBdir 
oiliate, later often fl^brate, prominent, not oppressed behind; i;^* 
sous band broad, well mark^ Buds large, oval, obtuse, idtn 
dish, 10 to 12 X 15 mm., margin uniform rather iside, usually eXo 
eaedbog the growth ring, germination snbapieal, baatl plaes and 
i^oal tuft and lines of hairs on the sides. Lieaf sheaths with a 
dense vestitnre of palli^ hairs, green or very di^fly tinted, sosso* 
what edauoons, slightly stained, with purple at base within; throat 
dark brown, densely lannate and with a oirde of short di^ hairs 
bdimd the lignle; edlar dark, rather broad, reaching the midrib, 
lannate; lignle medium width, about 8 mm., margin even; Ugnlar 
processes none. Leaf blades numerous, s(»newhat two-ranked, strietly 
erect, plicate and revolute, bright green, 7 to 8 cm., wide, very min¬ 
utely serrulate, the base even, not eiliate. 

This is a thoroughly good, medium-season, general purpose cane. 
It pwhaps has nothing to specifically recommend it in preference to 
Oristalina and Bayada, though on come aoila it will certainly ont- 
yieid thcac kinds and will probably ratoon longer. It prefeti moiat 
rather than dry land. When immatore it has less sugar than Cris- 
talina in the same eondition, but when folly ripe it is equally as 
good. It is a soft eane and is often badly damaged by rata. It 
may be planted either in fall or spring. 

It resiBts root disease better than Oristalina. It is probably sos. 
espttUe to mosaio but it was acoideutally omitted from the immunity 
teat at Santa Bits and we have no positive dbeervatimu. 

NeiSier has its reaction to gum disease been tested. 
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Date 

Age 

Anowa 

Sztr 

Drlz 

Suer 

R.S 

Piirltf 

FIbar 



1MB SD 

1B4BB0 

1B>104D 

U-IM) 

IM 

BMl 

BMtt 

1<BMB 

!««« 

14MB 

Rat 9 mo 

Rat 9 mo 

Rat 10 mo 

Rat 10 mo 

PI 16 mo .. 
PL l6mo 

PL 10 mo 

PL 10 mo 

Rat 16 mo 

Rat 16 mo,... 
Ratl6BM>,. . 

No 

Yes. 

Mo . 
No . 
No . . 
No 

No. 
No.. . 
No . 
Yet... 
No... 

7409 

717 

717 

Til 

711 

M6 

019 

617 

697 

71.1 

mi 

1499 

1709 

lilB 

1648 

1196 

1696 

1160 

1690 

1906 

8S 

1909 
1401 
ID 17 
1146 
1490 
1606 
1090 
1106 
17 90 
16« 
IIU 

IIB 

149 

B9I 

1.70 

111 

060 

000 

096 

am 

aoT 

019 

8on 

0166 
74 44 
•196 
07.66 
9046 
91» 

m# 

9041 
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If 
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Tilii OKU ivM ittAhided in the AfOinre test plots in 1911 when 
tons sane, 61.678; brix, 17.88; snerose, 18.95; purity, 80.5; 
tons «igsr, 6.08. 

BSmBNOBB 


OcrAk, B. D.—^Varieties of Sugar Cane. Annl. Kept, of the P. B. 

Ins. Bspt. Sta., 1917-18, pp. 22-4; San Juan, 1919. 

Vimt, B. A.—Our eipexienee udth Cane Varieties. Memoirs Asm. 

Sugar Tedinologists of P. B., I, 1, pp. 28-31; June, 1922. 

*B-47a. 6m Plate Vm, oppMite page 90. 

Parentage unknown. Seems to have been introduced by Mr. 
Murphy from Barbados. It is mentioned in his reports under date 
of Noven|her, 1910, and in October, 1911, he reports 10 to 12 acres 
of it under cultivation at Central Qu&niea. At Central Fajardo 91 
acres of it were harvested in 1917, and 66 acres in 1919. Fortuna 
still has a few fields of this variety. The writer found scattered 
plantings of it in Peru in the spring of 1926. There it seemed more 
resistant to alkaline concentration than Cristalina, to whitii it is 
aunilar. 

The deceripti<m of Cristalina will fit this cane word for word 
except that in B-376 the collar is glaucous or very dightly lannate 
on the extrmne margins while, in Cristalina it is lannate throug^iont. 

In cultural characters also it is almost the exact equivalent of 
Cristalina, though usually seeming a little more vigorous and often 
giving->jather heavier tonnage. In one of the Fajardo reports it u 
noted a#doing well on salty poyals. 

In its behavior toward root disease and moeaic it is exactly equal 
to Oiistitlina. Its reaction to gum disease has not been determined, 
but doubtiesB like Cristalina it will be more or less ausceptible. 

As seen from the following selected analyses, it is the equivaleat 
of Cristalina as a sugar producer. In fact, for all practical puriwsea 
it mi^ be considered as a rather unusually vigorous strain of that 
standard kind and as such it has a very considerable value. 



Sxtr. Bilz. Succ. I B.% PtutiWl Xtber 
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BiEFSBBlNCBS 

CBAWunr, J. T.—Second Annual Beport of the Experiment Station 
for the Year 1911>-12. Sugar Fi^ueeia* Assn, of Porto Bioo; 
1912. 

Gosset, B. S.—^Notea <m the Sugar-Cane Experiments in British 
Guiana. Bull of the Dept, of Agriculture of Jamaica, 11, 7, New 
Ser., pp. 207'-218; 1918. 

B- 881 . 

Obtained from Barbados in November, 1924, through courteEQr of 
Hon. Jno. E. Bovdl, Director of Agriculture, who produced the va- 
rietE. Was planted out in tonnage experiments at the Station only 
in fall of 1925, hence there are no data on its behavior on this Island, 
although its general appearance in above-mentioned tonnage experi¬ 
ments is inferior to that of B.H. 10(12). 

Erect, at length recumbent, good vigor, fine stooler. Stalks long 
snd stout, green changing to uniform brownish yellow, numerous 
b’ght vertical striations on upper halves of intemodes, slight fiush, no 
bloom, tendency to split. Intemodes long, cylindrical, stafi^red, 
furrow trace to none. Nodes .nearly even and parallel; growth ring 
broad and prominent brownish to concolorous; root band narrow; 
light green to concolorous; rudimentary roots small and crowded, 
8-4 in rows, brownish; leaf scar glabrate, appressed behind; glau¬ 
cous band broad and conspicuous, constricted. Buds medium size, 
and plump 7X9 mm., germination subapical, orbicular, margins >n 
upper half only, narrow at sides and broadening to apex, purple, 
spaiuely lannated, with very wide and heavy apical tufts, light basal 
placs. Leaf sheaths with light dorsal vestiture, sides glabrate, glau¬ 
cous, tinted, inner base lightly tinted; throat medium width, with 
oark waxy covering, no lannation except for a few coarse hairs at 
margins; collar narrow, reaching midrib, glaucous; ligule narrow 
end convex at center, ligular process none. Leaf blades spreading 
with declining tips, wide, 10-12 cms., dark green, uniformly and 
minutely serrulated and ciliated at margins. 

BBFEBBNCQB9 

‘'BovBLti, J. B., AND D’Aubuquebque, J. P.—Bept. on the Sugar-Cane 
Expts. for the Season between 1919-21. Barbados Dent Aar 
idem.—192(V-22. ^ ’ 

B-417. 

Obtained from Barbados in November, 1924, through the courtesy 
of Director of Agriculture John B. Bovell, the producer of the va¬ 
riety, who wrote us on July 21st, 19?5, in regard to this variety. 
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that it is “not only ... a heavy yielder, but it contains juice of 
high sucrose content and is a drought resister.” It was planted out 
in tonnage experiments in October, 1925, and has consistently 
maintained a better appearance and more vigorous growth than 
B.H. 10(12), the check in all these experiments. 

Erect, good vigor. Stalks long and robust, yellowish green at first, 
changing to uniform reddish purple, with long, thin, yellow vertical 
striations, some bloom. Intemodes long, cylindrical, not staggered, 
no furrow. Nodes nearly even, oblique; growth ring indistinct, 
narrow and slightly elevated, light green to concdlorous, root band 
vide, oblique, light green to concolorous; rudimentary roots small 
and crowded, 5-6 in rows, purplish to concolorous, marked tendency 
TO premature sprouting; leaf scar glabratc, appressed behind; glau¬ 
cous band medium width, slightly constricted and very inconspic¬ 
uous on older joints. Bud small, 6X8 mms., reaching growth ring, 
orbicular, germination subdorsal, margins broad and flat at sides, 
becoming convex at center, lannated along flbro-vascular bundles and 
iiargins, apparently deciduous apical tufts, heavy basal placs. Leaf 
sheaths with sparse dorsal vestiture of diort, tawny hairs, sides glab- 
rate, some wax, tinted, inner base green; throat wide, lannated, a 
few straggling hairs at margins; collar broad and well deflned, 
leaching midrib, glaucous; ligule narrow except at center, nearly 
even, ligular process on one side only, short and stubby. Leaf 
blades s](ireading with declining tips, broad, 10-12 cms., dark green, 
minutely 4nd uniformly serrulated and ciliated at margins. 

Bovxll, J. B., and D’AiiBUQXJERQUE, J. P.—^Bept. on the Sugar-Cane 

Expts. between 1919-21.—^Barbados Dept. Agriculture. 

Idem.—1920-22. 

BhI26. 

Another of the canes imported from Barbados in November, 1924, 
and the one which has shown up about the poorest of this lot of 
fifteen varieties, being the one outstanding kind suffering severely 
from attacks of Helminthosporium saeohari. Planted out in tonnage 
experiments in October, 1925, there has been as yet no time to obtain 
aeflnite data as to its yield and sugar content. 

Erect, fairly vigorous. Stalks long and of good girth, yellowish 
Stom, some flush, no bloom. Intemodes of medium lei^h, rather 
cylindrical, distinctly staggered, furrowgahort and shallow to none. 
Nodes even oblique; growth ring conspicpous, medium width, elevated 
only at back opposite bud, concolorous; root band rather narrow, 
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oblique, eonedimnui; rudiiuentaxy roote latge, iim and aQttteMdf 
9^ in rouri, pniplidi brdwn, decided teadew^ to pNoutiixo iproat> 
ting; leaf soar fl^brate, appressed behind; c^ueoos band broad 
end fidily well defined, digbtly oonstrieted. Buds, medinm siae, 
8 X10 nun., slightly exceeding growth ring, soborbiealar gemfaurthm 
subapical, margins broad and flat, abruptly shouldered at sides and 
peaked at apex, very few marginal hairs, no apical tufts, diatinet 
basal plaes. sheaths witiii abundant dorsal Testiture of diort, 
tawny, deciduous hairs, sides glabrate, dightly tinted glauoons, in¬ 
ner base also dightly tinted; throat broad and well defined, lannate, 
very short, appressed hairs, coarse, hairs at margins; collar broad 
and well defined, reaching midrib, glaucous; ligole very narrow and 
peaked at center, lignlar process short and stubby, on one side only. 
Leaf blades spreading, with usually erect tips, medium width, 7-9 
ems., very distinct and broad white midrib, margins minutdy and 
nniform^ sermlated, scaniy basal eiliation. 


Bovxll, y. R., AND D’ALBUQTJEBQtra, J. P.—^Bept the Sugar Cane 
Expts. for the Season between 1919-21. Barbados Dept. AgrienL 
tore. 

Roseniwu), Abthub H. —^Bept. of Special Technologist for Cane. 
Annl. Rept. Ins. Expt. Sta. of Porto Bico, 1924-25. 

* B-1030. See Plate I, oppoRite page 86. 

When imported and by whom unknown. There were 27% acres 
of it at Central Mercedita, Ponce, in 1916, and it is still being grown 
there. It has also been grown on a small scale at Fajardo. 

Soon decumbent, vigorous, a strong stooler, arrowing not noted. 
Stalks medium length and diameter, green with a dull, brownish- 
purple flush when exposed, a little bloom. Intemodes medium length, 
somewhat barrel shaped, a little staggered, farrow none. Nodes con¬ 
stricted, oblique; growth ring rathm* wide, even, bright green, then 
concolorous; root band narrow, very oblique, 5 to 8 mm., coneolorous; 
rudimentary roots ineonspicuous, in 2 or 3 rows; leaf soar glabrous, 
appressed behind; glaucous band narrow, strongly constricted. Buds 
large, broadly ovate, obtuse, broader than long, 12 to 14 X 10 to 12 
mm., exceeding the growth ring, margin broad, shouldered, germina¬ 
tion subdorsal, premature, the buds soon sprouting, vestiture scanty, 
indisdnot basal placs and an apical tuft Leaf sheaths with dense 
vestiture of suberect tawney hairs, green or faintly tinted, glaucous; 
throat glaucous, with a few scattered medium long hairs; oollor 
broad, pallid, glaucous or slightly lannate on the margins; lignle 
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SMdiim lengtl^ fimlwiate; ligolar pro^^ Leaf Uades ereet, 
two-ranked, flat, broad, 9 em., glancona-green, miimtdy serrolate, the 
baae i^btly eiliate. 

This cans germinates qnieUy, grows vigoroosly and stools nnnsa- 
ally well. It has not been snffioiently tested to express a flnal 
jndgemmt as to its value, but it promises to be very useful on 
aoeoont of its early maturity. It had more sacrose than any cane 
analysed daring the flrst half of December. This is very important, 
for most of onr heavy>tonnage canes are late in mataring and we 
are greatly in need of early kinds for grinding daring the flrst part 
of the crop. Apparently this cane will serve also for late spring 
planting. Its greatest weakness seems to be its nnosaally strong 
tendency for the bnds to sprout prematarely. 

It was not included in the immunity experiment at Santa Bita. 
At Mercedita it is said to be about medium in its susceptibility to 
mosaic. It seems to ratoon weU and promises to be fairly resistant 
to root disease. Its reaction to gam disease is not known. 


Kind 

Dnte 

Ace 

Extr. 

BrJx 

Sncr. 

R.B. 

Purity 

Fiber 

B-lOK).. 

ATe.of5Cher- 

12-6-SD 

PI. 18 mo. 

. 

17.88 

16.10 

1.68 

84.88 

9.98 

Ibon. 

1^20 

■ anting 


*19 70* 

18.69 

1.67 

86.88 

12.29 

B-ioao. 

8-&-21 

PI. 16 mo. 


1845 

0.42 

98 64 

12.94 


8-9-21 

PI. 16 mo. 

69.40 

1909 

Bsa 

089 

90.62 

11.01 

B-lQUa. 

6-7-24 

PI. 11 mo. 



19 68 

0.60 

98.92 

2nd of 14 

BH-10 (IS). .. 

6-7-24 

PI 11 mo 


19.20 

16.82 

0.80 

87.60 

7Ui Of 14 

B-ioeo..^.... 

8-2-26 



17.90 

16.18 

108 

2010 

6th of 17 

BH-lOJl#.... 
B-IOBO.. 

8-2-2»i 

PI. 20 mo. 



16.98 

118 


6th of 17 

6-14-26 i 

PI 14 mo 

_ 

BiIlU 

20 67 

0.17 

96.16 

let of 12 

BH-10(12). ... 

6-14-»t 

PI. 14 mo 

T. 8qc per Ac. 

18.66 

16 80 

aS8 

8912 

9ib oflS 

B-ioea 

6-14-26 

PI. 14 mo 

8.48 

. r 

19 60 


91.80 

let of 9 

BH-IO (12)..,. 

6-14-26 

PI. 14 mo. 

292 


li 90 


88.86 

4tb of 9 


The last four pairs of analyses are of cane from the Hatillo Fruit 
Farm, where B-1030, on the shaly hills of that property near the 
Station, has consistently given about the best results of any cane 
tried since Mr. Earle interested the manager, Mr. W. C. Dreier, in 
varieties in 1921. This first three sets are the resolts of extractions 
in the laboratory mill at the Station, but the last are of commercial 
quantities of cane ground at Central Victoria and are the basis on 
which payment was made for this cane. When any cane can so 
consistently do better than B.H.-10(12) under ant coNumoNg what- 
BOEVBB, it is well worthy of farther trial. Tonnage experiments with 
this variety in comparison with all the other Barbados varieties men¬ 
tioned in this study, are under way at the Station at present and 
Mr. Dreier is considerably extending fhe variety at the Hatillo Fruit 
Farm. 
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BSSFEBENOBS 

Rosbnfeld, Abkhub H.— Estadios de Yariedades. Ii^orme Ani ial dA 
la Estacidn Experimental Inanlar de Puerto Bioo, Alio Fiscal 
1923-1924; pp. 69-72; San Juan, 1924. 

Vbvb, TtAifAWT. A.—Our Experience with Cane Yarietiea.^ Mrinoira of 
the Aaaociation of Sugar Te^ologiata of Porto Rico, I, 1, pp. 
28-81; June, 1922. 

•B-1S6B. 

Idr. Sewall received thia cane from the Federal Station at Maya* 
giiea, according to a note by Cowgill, but date is not given. It waa 
growing at this Station in 1911 and 1913 from seed sent by Mr. 
Sewall, but had disappeared from the collections until seed was 
brought from Central Mercedita in September, 1919, by Mr. Earle. 
Over ninety acres of it were grown at that Central in 1916 and it 
has been grown to some extent at Fajardo, although it is at present 
little planted there. 

Soon decumbent, good vigor and stooling, arrowing not noted, 
stalks long, medium diameter, green with dull red flush, no bloom. 
Intemodes, medium length, somewhat staggered, abruptly shouldered 
bdow at back, furrow none. Nodes constricted; growth ring vei;^ 
broad, 4 to 6 mm., even but encircling the shoulder of the intemode, 
eoncolorous but often bordered with reddish; root band narrow, ob* 
licjne, sharply constricted; rudimentary roots obscure, in about 2 
rows; leaf scar strongly oiliate with stiff hairs 5 to 6 mm. long, 
appressed behind; glaucous band narrow, about 6 mm., strongly con¬ 
stricted. Buds ovate triangular, acute, 10 X 10 to 12 X 12 mm., ex¬ 
ceeding the growth ring, margin broad, somewhat shouldered, ger¬ 
mination apical, vestiture scanty at apex and margin, basal placs 
well developed. Leaf sheaths with medium vestiture of soft appressed 
hairs, greenish, glaucous; throat sparingly lannate with some long 
hairs on the margins; collar pallid, reaching the midrib, sparingly 
lannate; beule rather broad, 5 mm., edge fimbriate; ligular processes 
nsnally poorly developed. Loaf blades spreading, fiat, rather narrow, 
about 6 cm., light green, margin closely but minutely serrulate, the 
base dilate. 

This seems to be a cane of only medium value, but not enough is 
known regarding its characteristics to express a positive opinion. 

In the immunity experiment at Santa Rita it made a slightly bet¬ 
ter showing as regards root disease than the Rayada but fell in the 
same class in susceptibility to mosaic. Its reaction to gum disease 
is not known. 

Its recorded at the Station as published in Circular 8 was rather 
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low in total tonnage for the three crops, medimn in saerose and hic^ 
in pnritgr, the figures being, total tons, 3 crops, 56.75; briz, 16.81; 
aTSrage saerose, 15.71; parity, 93.8. Becent anidyses are as follows: 


Kind 

Date 

Age 

Extr 

Brlx 

Suer 

R S 

Purity 

Fiber 

B-ISW 

12220 

PI Umo 

67 8 

16 8 

12 64 

i 06 

81 06 

11 77 

Avenge of 6 Cberlbon 

12229 

FI 18 mo 



18 69 

1 67 

86 88 

12 29 


8 0 21 

PI 16 mo 

72 4 

18 4 

17 82 

0 896 

98 62 

12 44 

Cristallna 

8 9 21 

PI 16 mo 

04 

19 4 

17 20 

0 89 

90 62 

11 01 


CowonAj, H. B.—^Distribacidn de Cafla para Semilla. Estacidn Ex¬ 
perimental Insalar de Paerto Rico, Cir. 8; San Joan, 1917. 
Eablb, F. S.—^The Resistance of Cane Varieties to the Ydlow Stripe 
or Mosaic Disease. Ibid, BolL 19; 1919. 

B-1S66. 

Noted Cowgill as having been received by Mr. Sewall from the 
Mayagiiez Station. It was in caltivation at this Station in 1911 from 
seed sent by Mr. Sewall, Cowgill noting that it is scarcely distingaish- 
able from B-1355. Its record in Oircolar 8 is total tons in 3 crops, 
49.86; briz, 17.86; saerose, 17 01; parity, 95.2, being the highest 
parity in the 24 kinds bat next to the lowest tonnage. Not seen. 

B-1876. 

Noted as received from the Mayagriiez Station by Mr. Sewall, from 
whom seed came to this Station m 1911, Mr. Murphey reports on it 
at Oo&nica in 1911. Was planted at Central Lafayette in 1914. 
Cowgill says “seems to be identical with Cristauna in appearance.” 
Its record at this Station as pnblisbed in Circular 8 was plant cane 
41.8 tons, total 3 crops, 67.6 tons, total 3 crops, 67.6 tons, briz, 18.59; 
sucrose, 1820; punty, 948. The highest Sucrose out of 24 kinds 
and next to the highest purity. 

Not seen. 

B-152e. 

Introduced by Mr. Sewall from Antigua in 1911 Apparently 
never planted elsewhere. 

Not seen. 

B-isee. 

This seems to have been introduced from Barbados by Mr Murphey. 
It figares frequently in his reports fnmi Gu&nica during 1911, 1912, 
and 1913 and seems to have attracted his very favorable attention. It 
is said to have decidedly outyielded Otaheite and to ratoon well and 



















be free from rot IInom iviM foor eene at CMMIaa ill. H' 
does not seem to Imos bean plantod daawluta. 

Not seen. 

•B-im Bee Piste XX, onmlte pag* 107. 

Noted by Mr. SewaU as leoeived from the Miyilittte StetiBB* 
Qtow& in eooaiderable quantity at Qntniea dnriag 1910-1918, ^slMN 
it is freqmnlly mentioned in Ifo. Moxidwy’s r^porte. Be oaniideM 
it as a Tory piomisiiig kind and frequently ealled atteatfam to Hw 
feet that it is strongly resistant to lime ehlonSds. There won 81 aONB 
of it at Quiniea in 1915, bat it is no longer oultiTated there. It mm 
inehided in the Tariety experiment at Agnirre in 1911 and ifas groans 
at Central LafSyette in 1914-1916. It was formerly eorudderaldy 
cnltiTated at this Station, seed having been brought from Oulntoa 
in 1911, and although it produoed the highest sugar per aers out of 
24 kinds in the three-year tests reported in Cireular 8 it is no kmgar 
found here and the recent attempts to bring in seed and r ees tabl i ib 
it have failed, on account of its remarkably poor germination. Mr. 
Dreier, at the Hatillo Fruit Farm near the Station, has also obtained 
the potnrest sort of germination from this variety. 

Strictly erect, vigorous, a strong stooler, once germinated arrow' 
ing not noted. Stalks slender, 2% to 3 cm, green, yellow when 
mature, no flush and no bloom. Intemodes medium long, straight, 
cylindrical, farrow usually evident but slight. Nodes scarcely con¬ 
stricted, growth ring narrow, inconspicuous, concolorous; root band 
narrow, 6 to 8 mm, yellow; rudimentary roots small, indistmet, in 
3 to 4 rows; leaf scar glabrous; glaucous band narrow, 6 to 7 mm., 
consnicuous. Buds rather small, oval-ov^, with rounded narrowed 
base and acute point, about 8 X 10 mm., exceeds Ihe growth ring, 
margin very narrow, germmation apical, base sides and apex with 
oppressed hairs. Leaf sheaths subglabrate but with short Inown 
hairs mixed with the bloom, glaucous. Leaf blades erect, narrow, 
bC^t green. 

This is an imnsual cane and one clearly having many exodlent 
qualities. Earle considers it to have been dropped from cultivation 
aolely because of its slender diameter, most planters having a strong 
bid unfounded preference for stout canes, but the writer is indiaed 
to think that its poor germination has had an influence. In the 
Agnirre plots in 1911 this kind gave tons cane, 69.165; brix, 17.97; 
suorose, 13.80; purity, 79.8; tmis sugar, 5.6. At Oenteal Lafayette 
m 1914 as plant cane it gave, brix 21.0; sucrose, 18.5; parity, 88.8. 
Cane grown at La Made, between Bio Piedraa and Oagiaa, anidyned 
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Mt% m plink on* at U aionihi, gaT«, btbc, 21.05; soffiroM, 
92.40. It ira* ih* in tannage out of rix kinda. 

It* ftitat it Station aa poUlahed in Oirenlar 8 la plant eana, 
BDJtt tM; total. 8 enpa, 105.72 tana; average briz, 17.48; snevoea. 
15JI8; pnrlta’i 89.4. It waa exceeded in tonnage by D-825, Cavengerie, 
Seatf Seedling, and B-4596, bat figared by the formola now naed 
by OoQtial Vannina in baying eane by ancroae e<mtent ihia gave the 
Ui^Mat anger per acre of any of the 24 kinds tested, averaging 4.09 
tana angar per acre for eadi of the three crops. 

It waa not indnded in the inminnity experiment at Santa Bita. 
4t Gentral llereedita it ia reported to be very seldtna attacked by 
moaaia Ita ratooning power shows it to be fairly resistant to root 
disease. It has not been tested with gam disease. Its onnaa^ 
resistaaee to lime chlorosis has already been noted. 

VBBWaSNCSA 

OowmiiL, H. B.—^Diatribacidn de Cafia para Semilla. Eat. BzptL 
Lul de Pnerto Bico, dr. 8; 1917. 

BoammauD^ Axthob H.—List* de las Variedades de Cafia de Aaficar 
bajo Eanerimentacidn. Informs del Comisionado de Agricnltora 
y TMba|o de Faerto Bico, 1928-24, pp. 146-7; San Joan, 1924. 

*B-l*oa. See Plate II, oppoeite page 110. 

Parentage unknown. Introduced by this Station from Barbados 
in 1911 Jt is now in cultivation at various points on the Island on 
n tauM stale, in numy oases mixed with D-117, which it considerably 
resembles.' 

Strictly erect, good vigor, mediiun stooling, seldom arrows. Stalha 
long, medium to medium stoat, green, a slight reddirii Audi when 
/folly exposed, only light bloom Intemodes rather long a little flat- 
ened, usually abruptly diouldered bdiow on side opposite to bad, 
farrow brocul and rather deep. Nodes prominent, not constricted; 
growth ring broad, prominently enlarged, root band prominent, en¬ 
larged above to meet the swollen growth ring; rudimentary roots in 
2 or 8 rows; leaf scar glabrous; glaucoos band slightly oonstrieted, 
well defined. Bads large, trian^ar-laneeolate, acute, 12 to 15 X 15 
to 20 mm., exceeding the growth ring by one-half the length, margin 
narrow but shouldered; germination apical, apex bearded. Leaf 
dieaths with a scanty vestiture on the bade which is soon deciduous 
becoming glabrate, green, glaucous; throat lannate and with a medium 
vestitUre of hairs; odlar broad, dark,brown, reaching the midrib, 
filsaeoo^ the margins eparingly lannate; ligale medium length, edge 
<Bvm; ligidar iteuecMM none, or poorly developed. Leaf blades eraet 



108 THE JOnUHAL OF THE OEPABTMEHT OF AOBlOirLTUEB 


ezeept the tips, medium width, 6 to 7 cm., bright green, minntdy 
but closely serrulate to the base 

This is a good, heavy-tonnage, general-purpose cane whiidi matures 
fairly early It may be safdy planted as “Primavera*’. It is best 
adapted to “vega” lands, but also grows well in the red dhale hills. 
In 1915 it stood second in tonnage out of 20 kinds at this Station, 
giving 9 tons more than Cristalina. 

It was not included in the immunity experiment at Santa Bita 
tut it has contracted mosaic on the Station grounds, being apparently 
in about the same class m regard to resistance as Bayada and Gris- 
talina Its reaction to gum disease is not known. 

As seen from the following selected analyses, it is of about the 
same sucrose value as Cristalina. 


Kind 

Date 

Age 

Rxtr 

Brix 

Suer 

R S 

Purity 

Fiber 

B1809 (1) 
CrlsUlina 

1015 

imm 


17 84 

1548 


898 


IQIS 



17 98 

16 55 


920 


B1809 

May 191b 



IBM) 

17 2 


9298 


CrNtallna 

May 1916 

Rat 


18 80 

17 8 


9414 


B1800 

1-S-7D 

Rat 14 mo 

612 

19 lo 

17 52 


90 96 


B1800 

12-18-20 

Rat 10 mo 

694 

HEU 

14 61 

190 

84 0 

12 24 

Bayada 

12-18-20 

Rat 10 mo 

711 

15 88 

15 46 

176 

84 96 

808 

B1809 

12-15-20 

Rat 14 mo 

70 8 

16 68 

14 28 


85 66 

1169 

C rfitallna 

12-15-20 

Rat 14 mo 

700 1 

17 W 

16 58 

028 

88 74 


B1800 

2-2-21 

Rat 16 mo 

666 

18 S5 

16 92 

0 81 

92 2 

12 69 

Cristalina 

2-2-21 

Rat ir mo 

709 

17 85 

HTH 

0 81 

90 42 

10 69 

B1809 

4-11-21 

PI 17 mo 

64 50 


17 40 

0 551 

92 66 

1162 

Cristalina 

4-11 21 

ri 17 mo 

7010 

18 10 

16 92 

0265 

92 48 

1047 

B1809 

Jan 1925 

PI 17 mo 

Aguirre 

17 60 

15 09 


1 86 70 

Ton Sug 

B1808 

Jan 1925 

PI 17 mo 

Aguirre 

17 30 

14 68 


8680 

per acre 7 78 
Ton Sug 









per acre 6 91 

BI800 

Tan 1925 

PI 17 mo 

Aguirre 

17 lo 

14 48 


8410 

Ton Sur 









per acre 8 44 


(t) Fourth in tacroae out of S7 kinds Cnstalioa STprage, 8 plots, sucrose, 17 87; 
highest, 18 18 PB-208, 17 59 B-878, 1818 


The Aguirre showing is certainly excdlent and, with promising 
results at the Hatillo Fruit Farm obtained by Mr Dreier, who is a 
careful observer, as well as most of the small plants showing up well 
wherever seen over the Island, it is evident that this old cane is worthy 
of much further detailed study We have it in tonni^e experiments 
with practically all of the other Barbados seedlings we have, few of 
which have ever been carried through actual tonnage tests here be¬ 
fore. 


Bosbnfeld, Abthvb H.—Annual Beport for the Tear 1923-24. 14th 
Ann Bept, of P B Ins Sta, 1923-24, pp 62-8 

Vbvb, Baf a eti a.—O ur Experience with Cane Yarieties, Memoirs 
Assn. Bug. Tech, of P. B., 1,1, pp. 28-31; June, 1922. 
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See Plate IX, oppoeite page 107. 

Noted by Mr. SewaU that the seed came from the M^ragiiez Sta¬ 
tion. Grown at this Station daring 1912 and 1913 from seed re¬ 
ceived from Mr. Sewall. It was grown in a small way at Fajardo 
op to 1917, bat its record there was poor, being twenty-second in tons 
sagar per acre oat of 25 kinds. It was lowest in tons sugar per acre 
among the kinds tested at Aguirre in 1911, where its record was as 
follows: Tons cane, 59.702; briz, 16.47; sacrose, 12.89; parity, 
78.8; tons sugar, 5.34. At this Station in 1913 it gave, tons cane, 
34.05; sacrose, 16.58; parity, 89.9. 

Not seen. 


Vevb, Rafael A.—Oar Experience with Cane Varieties. Memoirs of 
the Assn, of Sugar Technologists of Porto Rico, I, 1. pp. 28-31; 
1922. 

Watts, Fbakcis. —Sugar-Cane Experiments in the Leeward Islands. 
Pt. I, Experiments with Varieties of Cane, 1919-20. Issued by 
the Comm, of Agricoltare for the West Indies; 1921. 


*B-S380. 

Said to be a seedling of D-95. Probably introduced from Bar¬ 
bados by Mr. Murphey. At least he reports on it as in cultivation 
at GuAnica in 1911, at which date seed was brought to this Station 
from there It was at Fajardo as early as 1914. Brought to this 
Station from Fajardo in NoveTnl»er, 1919. 

Soon mstratc, medium vigor and stooling, arrows freely. Stalks 
long, medium slender, dull green with red flush, light bloom. Inter¬ 
nodes long, somewhat enlarged below, straight or nearly so, farrow 
evident but shallow. Nodes scarcely constricted, oblique, growth 
ling broad, 3 to 5 mm., nearly even, bright green; root band strongly 
oblique, concolorous, rudimentary; roots rather crowded, in 3 or 
sometimes 4 rows; leaf scar glabrous, closely appressed behind; glau- 
oouk band narrow, somewhat constricted. Buds triangular-lanceolate, 
lery long, 10 to 11 X 15 to 20 mm., exceeding the growth ring by 
half or more of the length, margin medium, shouldered below, germi¬ 
nation apical; basal placs and scanty vestiture on sides and apex. 
Leaf sheaths glabrous, green scarcely glaucous; throat broad, densely 
lannate, very few long hairs; collar broad reaching the midrib, lan- 
nate; ligule very narrow, about 2 mr., somewhat fimbriate; ligular 
processes none. lieaf blades spreading, sennewhat plicate rather nar¬ 
row, about 6 cm., light green very sparingly serrulate qearly even, 
base not dliate. « 

But little is known as to the agrioultural value of this cane. It 



UiO TWi tcntpaiM^ ftpropfiiBW^ 



haiagood vMa(d«ii!«dlaii^ 1^ ,, 

It raakt dStiH Sa WNittai of augur par mm dirt ^ ^ 
iriad»<*«artttr lowt 

It ms inatoflad in tile inuimiiity a)qpwi|»M|d it ftaMlg Ulii iMrt 
mu in tito mall Hat l^t failed to oentnwt tin neaaift KrtUdi ihi 
knoim aa to ita xeaiataace to anjr of oar fhMe aeiiotia ditaarti. 

IStt (rtty*a!vailali]8 analyaes are the fidlowiiig: ' 


Kidd 

Bote 


Age 

Bztr 

Brix 

door 

ft 81 

il 

inM 

Bern 

1016 




180 




mu 

CiMitUin 

1916 




1198 

1666 



BIND 

May lOia 

Rot 



18 4 

Hi 

169 



ssu 

114 01 

PI 

14 mo 

806 

1610 

1805 



114 01 

PI 

16 mo 

100 

1106 

1696 

'Oil 



BdOOO 

4801 

PI 

11 mo 

691 

1880 

1618 

0668 


Bii| 


HUwjfi F. S.—^The Beaiatance of Oane Yarietiea to tiie YeUow Stripe 
or Moaaie Diaeaae. P. B. Ins. Ibqit Sta. Boll. 19; 1919. 
"W^am, Fbakoib.—S ogar-Cane Biperuaents in the Leeward Idanda. 
Pt L Bxpts. with Varieties ol Sugar Cane. Comin. of Ami. for 
the W. I., 192L 

IM4i06. See Plate X, oppoeite page 111* ^ 

A seedling <ii D-7A ProbaUy introdoeed Iqr Ur. Mnr^iejr ftoni 
Barbados. It is menthmed in his Oudnioa reports for 191L It drat 
eame to this Station from Oufnioa in 1911. It was reported fnuu 
Fajardo in 191& The first record at this Station irin 1911. Seed 
eane has been distribnted to planters in many parts of the Maud. 

The deseription given under Sealey Seedlinp fits this eane In 
every partienlar ereept that the eoUar is lannate while in the former 
Sit is idattooiia or mily slight^ laninge on the atreme margfna. lUs 
eane la also usually a little stouter and the leaves average a little 
broader, but these djfterenoes can hardly be esaetly defined.* 

This is a vigorous cane of heavy tonnage and is an espeeially 
strong ratooner. It is adapted to either high or low lands. It ean 
be safely reeommended for general planting on lands where Bayada 
and Oristalina are beginning to fail It is, however, rathur late in 

xftart teirtf diMrlption of Boilssr Bi o dHn t , MM mmI M41S m u gf fMMhoi 
ia BfifPt loBiw Dopt of Agrle Wool tMm, flagv Ctoao BscptrirtM fai L oow wd 
4af|glM iB« m KStfeo-Vivia 1918^ (iMud 1981) M). M. It OMMI pvdMlt IM aft 
Ol Dm laatirm iva havi hovo u Profo Bioo uador tfeMo thioo aamoa laaftr Moggi «ate 
B*#418. n«t iO doi«rtbod m **«root| aaiaow, hihHdoni itmfrn, aodtaMlaod ona 
alrdif Xalmodii opluulneid, foirij kag and ilMidir» wott-dodaod ohaagil. Color grM- 
kh ftrowa. Bado eoideal, toag aad pomtod. dmwa Tftia dig g«r oofto to gwg 

partfonlBr Soolfig aoodltog ditei m oolor, tolag temndto gigw to IrowaWi Ftftg r e g«i 
to gtfgirmg tanr toodk- B-4I40« It doMritod at a rgaootdMmm oatN iHto IwoiA fUt, 9if^ 
htotog Bado. Wo tovo m oom to Porto BIto kdtaft te tida dmriniwi, 

















B 3405 B 3412 
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fnA ilMold 1»ft planted in tiia fall aa ‘‘gran eoltora**, otr 
il iteMdd ia 0ia Itta spring it aiioiild be bdd over tmtil the seeoiid 
jiean St evt too green this cane ia very poor in aogar, bat when 
folly matoied it developa a very satisfactory percentage of sueroee 
and pnritgr. 

a tie reaiBtant to root disease, as shown by its great ratooning 
was not indoded is the immonity experiment at Santa 
behavior toward mosaio has not been folly tested. Some 
BBtral Ooloso of what was believed to be this cane were 
ither onosaal resistance to it, bat some plantings near 
IS are saffering severely from it. Its reaction to gam 
not been determined. 

>'1 few sdeoted analyses follow: 



* third toniiaft WUi m pk«l aad ntom ovt of 90 Uadi. 

* OTuaa BnvnmcgB 

BoaiMnLo, Aairanm H.—Infotma dd Teendlogo Espeeial para Caliaa. 
Lil Anoal del Comudoaado de Agrieoltaia y Trabajo de Pto. Bieo, 
1928-S4, pp. 148-61; San Joan, 1924. 

Watts, Fbamob, —Sugar-Cane Experiments is tbe Leeward lalandbiL 
191^-20. Pt I, I^ta with Varieties. Issued Iqr the Comm, of 
Agr. 

B-aSlS. Bee Plate X, oppoelte page 111. 

Seedling of D-74. Presi^bly introduced from Barbados by lb. 
Iforphey. It figures prominently in his Oniniea reports for 1910, 
1911 and 1918, being at one time one the principal canes planted 
there, eqMcially on hill lands. Seed was brought to tb&s Station 
from Gudniea in 1911. It has also been largdy planted at Fajardo, 
but is praotically abandoned there now, as it was considered too low 
in sugar. It is to be aesm in all parts of the Island and es probaBly 
more widdy planted than any of the oiOer Barbados seedlings, sa* 
oept BH 10(12). 
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For descriptioii see Sealejr Seedling (and note under B-3405), 
frun whiidi it ean be distingnished, if at all, only by tbe less lannate 
throat. It perhaps averages a little stouter than the form we have as 
Sealey Seedling, but it varies greatly in diameter aeoording to vigor 
and condition of growth. 

In agricultural value it seems to resemble B-3405 and Seale/ 
Seedling as closely as in taxanomic characters. It has been much 
more widely planted than either of them, especially at Central Gu&- 
nica, but it is hard to see on what grounds it can be separated from 
than. It grows best on low, moist lands, but in such localities 
difficult to ripen it enough to develop much sucrose. It is, thery|tf|| 
iisually planted as a hill<land cane. It is to be reoommendil^^^H 
lands where Bayada and Gristalina fail, but great care shoiu^^H 
taken not to cut it green. When really mature it makes a good 
of sugar and it can be depended on for better tonnage than Crr^^ 
lina. 

This kind has good resistance to root disease and always ratoons 
well. It is usually considerably troubled with leaf spot, sometimes 
enough so to interfere with growth, especially when young. It is 
noted in some of the Gufinica reports that it resists the lime chloTosiB 
as well as B-1753. Its behavior toward mosaic is peculiar in that it 
takes the disease less readily than some other kinds, but when once 
attacked it suffers severely, turning quite yellow and being conspic¬ 
uously dwarfed. Its reaction to gum disease has not been deter- 
mined. 

The following analyses indicate how poor it is in sugar when 
green but that it sweetens up well at full maturity. 


R.S. Parity Fiber 



Briz. 

Suer. 

20.40 

18 60 

15.60 

12 64 

12,51 

8.8u 

17.60 

15.68 

14.16 

10.74 

17.85 

16.14 

17.70 

16.02 

16.80 

14.04 

17.90 

16.14 



B8412.. 

B-8412.. 

B-M12.. 

M412.. 

B-8412.. 

B-H-10 (12). 


B-8412.*. 
BayidB , 
B-8412... 
U-100... 


1- 24-28 PI. 18 mo. Aguirre 17.90 12.90 

2- 28-28 PI. 14 mo.. Aguirre 19.80 15 02 

8-22-28 PI. 16 mo. Aguirre 18 00 15.72 

4- 21-28 PI. 10 mo. Aguirre 20.45 18.05 

5- 15-28 Rat. 12 mo... In*. 8U. 20.20 18 72 

5-15-28 Rat. 12 mo.... 108 Bta. 19.90 18.84 

Tub. cane T. rag. p. a. 

8-21-24 PI. 22 mo. HaUllO 88.14 10 08 4.50 80.80 

8-21-24 PI. 22 mo. HaUllO 0.50 10.07 0.80 88,20 

2-27-20 Rat. 12 mo.... Ins. Bto. 21.04 12.72 79.25 

2-27-28 Rat 12mo.... Ins. Sta. 25.00 10.70 88.10 
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Of tbs Agoirxe tests, Ifr. Baxle wrote in his records: 

**Am luraaJ, Iste In maturity, but boa made heavy tonnage and baa in 
the SviM among the beat One of the few that would hold over to next erop with* 
wot injury.'’ 

)&. Dreier at the Hatillo Fruit Farm has frequently run this 
eane as ^‘eaSla quedada** with most exodlent results. 

Properly handled, as Earle has so frequently indicated, this cane 
«an occupy a decide^ useful place in our scheme of hillside plant¬ 
ings. The writer knows of very few types of its general h a r d in ess 
which, once they have attained a reasonable purity, hold their con¬ 
dition over long periods as will this variety. 


CowcoUi, H. B.—A method of Identification and Description of Sugar 
Cane Varieties and its Application to Types Crown in Porto Bieo. 
The Jounud of the Dept, of Agr. of Porto Bico, 1, 3, pp. 118-40; 
July, 1917. 

Watts, Fbakois. —Sugu-Oane Experiments in the Leeward Islands, 
Antigua and St. Kitts-Nevis, 1918-19, pp. 4-5; Imperial Dept., 
of Agriculture for the West Indies, 1921. 

B-SS78. 

No data as to introduction. It was included among the canes 
sent from Fajardo for the immunity test at Santa Itita. Seed was 
also brought to this Station from Fajardo in November, 1919. There 
is no other 4cord of its occurrence in the Iriand. 

It is so little cultivated that a description is omitted. 

It failed to contract the mosaic in the Santa Bita Experiment. 
It seemed to resist root disease unusually well and came throncdi to 
the end of the experiment in good general condition and vigor. 

B-M7S. 

Mentioned in Mr. Murphey’s notes from Gu&niea in 1912. It 
seems to have been in cultivation at this Station in 1918, hut the 
record is not dear. 

Not seen. 

• B-sess. 

Mr. Sewall’s notes show that he obtained seed of this kind from 
the Federal Stati<m at MayagBes. Seed from birit was at 

this Station in 1911. It does not seem to have been grown at GuA- 
nioa, but wab included in the variefy test at Aguirre in 1911. It is 
8>owa on a sm a ll seals only at Fajardo. Bead was again brought to 
this Station in November, 1919, this time from Fajardo. This is 



M^im^J..m..‘.. ILi..— 'a,- ’mt. _■.,..^i.», ...v-^ ■ ., ■ i ,^'t.. ... i j 


All $bmt mmmikB A*'AM iriiiMailrwillifWi^^ 
to good 

ibd it VII ttto ijrted vM Ae ip^ if MM wlWMIMA 
wn mpmutad. Vim ItoMir put vw if All lAll # f tol M I 
bM» Irat ft MS poitkin VM ilMriy dtttowl^ lMn% 
eiliite liif loar. This temporarily lod to farther dtiftHtoft, M 
this Afttaeter it was cftidessly coosidefed to be B-S92S. It wnt lp> 
peui that this the troe B-^47, adifle the fesatir ptot of tito 
pltoiting is B-8696. 

fireet, seldom deeambeut, good vigor, free stooliag; seldom afmvft 
Stilks long, medium diameter, doll green wiA • red flaA vtom 
eipoaed, medium Uoom. Intenmdes medium to kng, latenily ooia> 
pressed, somewhat ioequilateiol, the front straight and the bade sumo* 
what ooavez, eonspionoualy etaggered, farrow well developed. Nodes 
but Utile oonstrieted, oblique; growth ting medium width, diMl^ 
depressed, bright green; root band oblique, 6 to 8 mm., slightlj 
devated, eonoolorouS; rudimentary roots crowded, small inoonspie> 
nous, in 8 or 4 rows; leaf sear glabrous, appressed bdiind; glsaooos 
hand well mazhed, slightly constricted. Buds ovate, obtuse, 18 X 15 
mm., exceeding the growth zing by one>half, margin mtfaer broad, 
uniform, germinatimi apied, basal plaes and a marginal vartitura 
of white hairs. Leaf sheatha wiA qiarae veatiture of shall haini 
aeon ifabrate, grem, not glaucous; throat Isnnate and withtodts ci 
long hairs at ths msrgins; eoDar narrow, not resehing the midrib^ 
ifanoons, ihe margins lannate; lignle about 8 mm., the morghs eveni 
ligular prooeaeee small, poorly devdopedl Leaf Uadea speeadiaf, 
flat rather narrow, about 6 emu, light green, very minutely eermlate, 
the base even, not eiUate. 

Thie aeeme to be a good genend-purpoae eane yielMag a hdilar 
good tonnage. It does not ripen qM aa avdy as Oriatdina but at 
full mstnrity it devdops high and parity. 

It was indnded in the Santa Bita immunity eqwrimsnt, but a 
vary poor stand was aeeared and ths few pbmts which survived 
faiM to take the mosaic. It has eontraeted it, hewever, at the 
l^htQlo Fruit Company farm, seeming to suffer about Uke the Bayada. 
Its reaetum to gum diaeaae has not bean determined. 


In the Aguirre test plots in January 1911 it gave: tons eanq 
79J06; brix, 17.65; aucrose, 1A77; purity, 88.7; tuna augar, 7.47.' 

* This is a hue record, thouMi the eane wee evidently itiU green 
hhed tot. XteHMst rcroivt ie finr a ear from the Hetillo Friiit Cam^ 
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IBJ5| pas^, 9iLPl. It wai told m 1l» Imh «l 
ta$fm MMwt HaA nUMr il» pieniling temui brongbt 9M per MM 
to Hw fiMwer in ragir oti the total wdght of eane. A ease eapaibla 
of attflh • meord ia oertainly worth farther trial Some analyaaB of 
lauBetore eane are aa followa: 


Ktod 

IHite 

-- 

Agn 

Anowi 

Sxtr 

Brijt . 

Sutr 

R 8 

Purltr 

PlbM 

SriSSliM* 

Ir-lS-Sl 

PI tfmo 

NO 

72 7 

14 95 

1100 

209 

77 90 

088 


Pl 16 mo 

No 

700 

17 25 

1590 

017 

9251 

OOD 

BS6M 


PI 10 mo 

No 

780 

10 05 

1859 

198 

8108 

1108 


S-ll-Sl 

PI JO mo 

No 

036 

1 15 

15 25 

081 

88 93 

ML9I 

Bsees 


PI 18 mo 

No 

710 

17 00 

1585 

077 

9006 

U86 

B-MB6 . . 

buiood*. . 

ft-Ur-M , 

PI 10 mo 
,11 10 mo 

No 

No 


1708 

17a 

ua 

1500 


8180 

8008 



The laat seriea of analyaea represent the resolt from a tonnage 
experiment at the Station, ^e eane being ground at Central Yannina. 
B-3696 in this experiments produced 4194 tons of cane and 4 28 tons 
of sugar per aere, aa against 54.81 and 6.05 tons respectively for the 
B.H. 10(12), which was used as a dieck This experiment was made 
on good quality vega land. B-^696 stood sixth in sucrose in juice 
and per acre, amongst sixteen of our most promising kinds, while 
B.H.-10(12) stood fourth in sucrose in juice, but seo<nid in sugar 
per acre. 

This variety is certainly worthy of farther trial, particularly as 
ah upland cane. 

BaruaxwcBB 

Cnewunr, J. T.—Third Annual Beport of the P. K Ins. Expt Station. 
Bull 5; Aug., 1918. 

Bobbnvbi/ Imhub H.—General Variety Studies. 14th 7b«d, 1928-2A 

pp. 62>« 

Msm, Btaciaea. 

Mr. Luis Serrano has encountered and bred true to type a very 
pretty striped mutation of this variety, which in everything but ecdor, 
beems idmtical with the parent variety. It should be tried out in 
comparison with the self-colored tyi>e in tonnage experiments. 

B-8708. 8m Plate ZJ, opposite page 116. 

Mr. Sewall notes having received this cane from the Mayagnes 
Station. This Station received it from Mr. Sewall in 1911. Ratoons 
in 1913 gave: tons, 27.87; btix, 18A8; sucrose, 17.99; parity, 947. 
Iti record in drcular 8 is totid tons for crops, 47.81; brix, 18.44; 
sucrose, 17.27; purity, 98.6. The lowest in tonnage out of 25 kinds. 
Not seen. 
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B-8747. See Plate XI, opposite page 116. 

This kind was indnded in the plantings made at this Station in 
1911. Seed from Central On&niea. In 1915 as plant eane it gave: 
tons cane, 27.42; brix, 19.19; sucrose, 17.81; pnri^, 92.8. Cristalina 
from same fidd gave, tons, 22.10; brix, 17.98; sucrose, 16.55; purity, 
92.0. There is no other record of this cane in Porto Bico excqit the 
planting on the farm of the Hatillo Fruit Company already noted. 
Where recently sorted out and planted in pure culture it is making 
a good growth and promises a heavy yield. An analysis made June 24, 
1920, gave: brix, 21.12; sucrose, 19.07; purity, 90.29. Figuring 
according to the Vannina contracts at 65 per cent of the yield of 
sugar this would give 9.28 per cent to the grower. It dosdy re¬ 
sembles B-3922, but the dlia on the leaf scar are even longer and 
more abundant and the bud is a little longer and more acute. 

BEFBRBNCEIS 

Bov^, J. B., AND D’AtsuQUEBQUB, J. P.—Seedling Canes and Mar 
nutial Experiments for the Season 1909-1911. Local Dept, of 
Agr. Barbados. 

Watts, Fbancis. —Sugar-Cane Experiments in the Leeward Islands. 
Pt. 1, Experiments with Varieties of Sugar Cane, Season l9)jf--20. 
Issued by the Commissioner of Agriculture for the West Indies: 
1921. 

B-3760. 

Introduced by this Station in 1911 from Barbados. No records 
of results. 

Not seen. 

H-ssie. 

Probably introduced by Mr. Murphey from Barbados. It figures 
frequently in his reports from Gn&nica during 1911, 1912 and 1913, 
and as much as 26V^ acres of it was grown at Oukniea in 1915. No 
record of its being planted elsewhere. 

Not seen. 

B-S Se S. See Plate Zn, opposite page 128. 

Introduced by this Station in 1911 from Barbados. There is now 
a considerable acreage of it at the Hatilld Fruit Company’s farm 
near Bio Piedras from seed obtained here. Seed was sent from Fa¬ 
jardo for the immunity experiment at Santa Bita, where it seemed 
strongly resistant to mosaic. It was grown on a fidd scale at 
Fajardo and does not seem to have been planted dsewhere in the 
Island. Seed was again brought to the Station in the fall of 1919 
from the Hatillo Fruit Company’s farm. 
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It is a strong-growing dark-purple cane but it haa not been suf- 
fieiontly tested to venture an opinion as to its real value. In 1915 
as plant cane it gave: tons, 26.10; brix, 16.66; sucrose, purity, 

87.5. On January 14,1921, as plant cane at 15 months it gave only 
brix, 14.10; sucrose, 10.84; purity, 76.87; showing that it is rather 
late in maturing. The following further analyses have been made .- 


Location 

Date 

Mill 

Brix 

Su(rose 

Purlt) 

Age 

Iiu Sts. 

1V-2S21 

Hand 

18 to 

10 81 


18 mths 

Criitallna. 

IV-28 21 

Hand 

18 80 

10 02 

08 18 

18 mihs 

Atfulrre . 

1 24 28 

Hand 


10 08 

86 20 

13 mths 

Agultro . 

Tl 28 22 

Hand 


17 48 

86 80 

14 mths 

Aguirre . 

ITT 22 28 

Hand 

20 80 

18 22 

89 90 

18 mths 

Aguirre. 

IV 2! 28 

Hand 

10 7> 

17 20 

87IjO 

lb mths 

In^ 8ta. 

V-11 28 

Hand 

21 20 

19 48 

91 78 

12 mths ratoons 

Criatalina . 

V 14-28 

1 Hand 

10 00 

18 84 

94 67 

12 mths ratoons 

Agtilrro 

XI 24 24 

Hand 

14 70 

11 49 

78 20 

1b mths 0 C 

Aguirre . 

XTl 18 24 , 

1 Hand 

16 75 

1 14 Vj 

86 90 

G ( 


Earle reported on this variety from Central Aguirre that— 

looks woll in all npw plantings, keeps well in field and is well adapted 
to Routh Coast.” 

Erect, at length recumbent, fairly vigorous, good stooler. Stalks 
long, medium girth, purple, medium bloom. Intemodcs medium 
length, somewhat tumid, staggered, furrow narrow and shallow, some¬ 
times missing. Nodes conspicuous, oblique; growth ring narrow, 2-4 
mms., e>tt brown to concolorous; root band wide, oblique, yellowu^ 
green to concolorous; rudimentary roots large, distinct and crowded, 
in 3-4 rows, purple; leaf scar glabrate, appresscd behind; glaucous 
band medium width, constricted and distinct. Bods medium to largo, 
8-10 mms., plump, oval, exceeding growth ring by one-fourth, ger- 
niination apical, margins narrow, glabrate, on upper half only, short 
apical tuft, light basal pises. Leaf sheaths with sparse vestiture of 
tawny hairs at back, sides glabrate, tinted inside and out; throat wide, 
distinct, covered with black wax, long and coarse hairs at sides; 
collar broad, reaching midrib, glaucous; ligule narrow, fiambrate, 
ligular process none. Leaf blades erect with declining tips, suscep¬ 
tible to leaf f^t, medium width, about 6 ems, dark green, minutely 
and uniformly serrulated, sparse basal ciliation. 

befekences 

Watts, Fbancib. —Sugar-Cane Experiments on the Leeward Islands 
in the Season 1918^19, Pt. 1, Experiments with Varieties, Issued 
by the Commissioner of Agriculture for the West Indies. 

/dem.—1919-20. 



























118 THE JOUBNAIi 07 THE DEPABTHEHT 07 AOBIOiniTtmB 


*B-8B88. Se« Plftte II, opposite page 119. 

Seedling* of B-647. Probably introdneed from Basbadoi by Mr. 
Mnrphey. It is frequently mentioned in his reports at Qn&niea dur^ 
ing 1911 and 1912. Seed was brought here from Oo&nioa in 1911. 
It was being very extenaividy planted at Gniniea up to the mosaie 
outbreak in 1919. Since then in has been little planted, sinoe It 
auffezB seriously frmn this disease. It was in enltiTstion at this 
Ststum in 1911 and 1912. It has been somewhat oultiTated at Fajardo 
but with less satisfaetoiy results than at Gniniea. Not seen in other 
parts of the Island. 

Breet but at length declined, vigorons, a good stooler, seldom ar> 
rowing. Stalks long, medium diameter, green with a reddish flush, 
lifldit bloom. Intemodes medium to long, nearly (grlindrieal but a 
little flattened, sometimes shouldered bdow, straied^t or a little stag* 
gered, sometimes checking in lines, furrow slight but evident. Nodes 
slightly constricted, oblique; groi^ ring poorly defined, often pur¬ 
plish ; root band oblique, narrow, 5 to 8 mm., conoolorons, mdimAtaiy 
roots small, crowded, in about 3 rows; leaf scar conspicuously dliate 
with white, erect hairs about 3 mm. long; glaucous band well marked, 
about 8 mm., somewhat constricted. Buds usually tinted, broadly 
triangular-ovate, obtuse, often broader than long, 10 to 12 X10 mm., 
slieditly exceeding the growth ring, margin medium width, uniform, 
germination apical or subapical, with basal place and scanty marginal 
vestiture. Leaf sheaths with short scanty vestiture, green, little or 
DO bloom; throat narrow, paUid, sparingly lannate, and with a eirde 
of scattered, rather stout hairs, especially on the margins; otdlar nar- 
row, pallid, scarcely reaching the midrib, minutely lannate; ligula 
about 3 mm., minutely fimbriate; ligular processes none or i>oorly 
developed. Leaf blades spreading or somewhat erect, about 6 cm., 
light green, minutely serrulate, the base somewhat eiliate. 

In the Gufinica district, where it was usually planted as grew 
cuUwra, this cane gave a heavy tonnage and very satisfactory sucrose. 
It has not been sufficiently tested elsewhere. 

It is fairly resistant to root disease and ratoons wdl but it suf* 
fers seriously from mosaic, being rather more susceptible than Rayada 
and Oriustalina. Its resistance to gum disease has not been tested. 
It is a soft cane and is often badly eaten hy rats. 

Li January, 191^ one plot at Gufinica gave: tons cane, 60.81; 
sucrose, 14.7; purity, 82.8. The remainder of the field in other 
varieties gave only 42.82 tons. In February, 1914^ another Md gave: 
tsns'cane, BSJ4; saenMe* IMi pEiily, 85.9; tons sugar, 7.66; Fa» 
iaidoinlOlfixeports: tonsoaae, SUMi; saereasiaQaiWk 18.6; lanitr* 
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89.4; tons cmgar, 2.71. Other reports are still lower. The few 
STailable late analyses follow: 


Kind 


Arc 

Bxtr. 

Brlx. 

fiurr. 

R. R. 

Purity 

Fiber 

B-sms. 

12-15-20 

Rat 

14 mo. 

TOO 

J4.88 

10 89 

270 

72.50 

n.45 

CrtHtHlIna. 

12-16-20 

Rat. 14 mu 

IDO 

17.60 

15.58 

028 

88 74 

9.60 

B-ma. 

2-11-21 

PI. 

16 mo. 

71 8 

17.05 

15 85 

0.91 

9a02 

12.40 

Karnda . 

2-11-21 

PI. 

16 mo. 

68.6 

17.15 

15 25 

asi 

88 92 

12.87 


1-24-28 

PI. 

18 mo. 

Aguirre 

18.90 

18.90 


89.40 



2-28-28 

PI. 

14 fiio 

Aguirre 

20 20 

1719 


8610 



8-22-28 

PI. 

15 mo. 

A^tnre 

20.70 

18.45 


89.10 



Dao. 24 

PI 

16 mo. 

Agnirre 

17 00 

14.84 1 


87.110 


B-f0sa. 

Dec 24 

PI. 

16 mo. 

Aguirre 

1800 

15.92 

... 

86.80 

.... 


The last two Ainurre analyses represent factory flgnres from a 
seven-acre popoZ field at Hacienda Isidore at Central Agoirrev which 
field produced 45.53 tons of cane and 5.35 tons of sugar per acre— 
not at all a bad showing for this type of land. Earle considered this 
variety well adapted to the South Coast. 

BEFEKBNOBS 

Foss.—Sammary of Cane Varieties at Central Aguirre for Crop 
1924-25. 

Watts, li'itAirois.—SngaivCane Experiments in the Leeward Idands, 
1919 20. Pt. 1, Ezpts, with Varieties, pp. 1-53. Comln. Agr. 
for W. I. 

B-4028. 

Seed of this kind was brought to this Station from Gu&nica in 
1911. It is growing in the Fajardo Experimental plots but it does 
not seem to have been extended on a field scale. Seed was brought 
from Fajardo to this Station in November, 1919. It was also sent 
from Fajardo for the immunity test at Santa Bita, but it failed to 
germinate. 

B-4607. 

Introduced from Antigua by Mr. Sewall in 1911. It does not 
seem to have been planted elsewhere. 

Not seen. 

B-4678. Koe Plato XITT, opponite page 121. 

This kind was planted at this Station in 1911 with seed brought 
from Central Gufiniea. Only very poor yields are ireeorded. It does 
not seem to have been planted dsewhere. 

Not seen. 

, KBraBBieCBB 

SovKiL, J. R., and D’AxibTtQtiBBqTni, J. P.—Seedling Canes and Mar 
norial ExparimentD for ue Beaa^ 1911>13. Local Dept. Agr. 
BaariMdoa. 
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Watts, FBANOi»--BQgar<Gane Bzperiments in the Leeweird Islsnds 

m the Season 1919-^. Pt. I. Expts. with Var. of Sngar Oane. 

Issaed by the OonuniasifAier of Agiienltnre for the West Indies. 

•B 460S. 8ea P)»t« XTIl, oppoaite page 181. 

Seedling of B-521.—^Introduced from Antigua by Mr. Sewall in 
1909. Mentioned in Mr. Mnrphey's report form Gufiniea in UlO; 
but seems to have been very little planted there. It was planted 
in a small way at Fajardo for a number of years, 13.55 acres being 
harvested in 1919. It was tested at Central Lafayette, 1914-1916. 
It has been considerably planted at this Station, seed being obtained 
from Mr. Sewall in 1911, and seed has been widdy distributed on 
account of supposed dise^ resistance. 

Erect, or at length decumbent, vigorous, a free stooler, arrows 
frequently. Stalks long, medium to medium small diameter, green 
with dull reddish flush, usually cheeking in lines, but little bloom. 
Intemodes medium length, flattened, slightly tumid, nearly straight, 
furrow fairly well marked. Nodes constricted, oblique, growth ring 
narrow, inoonspicuous, even concolorons; root band narrow, oblique 
6 to 8 mm., bright green; rudimentary roots large, yellowish, 
crowded, in 2 to 3 rows; leaf scar glabrous, oppressed %ehind; 
glaucous band, narrow, 7 to 8 mm., sharply constricted, conspicuous. 
Buds large, broadly ovate, obtuse, 12 to 13 X 12 to 13 pm., exceeding 
the growth ring, margin broad. 2 mm. or more, slightly shouldered, 
germination subapical, nearly glabrous, apical and marginal hairs 
short and scanty. Leaf sheaths glabrous, green, glaucous; throat 
launate and with a sparing vestiture of medium hairs on the margins; 
collar broad, pallid, reaching the midrib, glaucous, the margins lan- 
rate; ligule about 4 mm., the margin undulate and slightly fimbri¬ 
ate; ligular processes none. Leaf blades spreading, abundant, flat, 
somewhat 2-ranked, 6 cm., light green, minutely serrulate, the base 
even, not ciliate. 

The agricultural value of this cane is still uncertain. It is 
adapted to low, wet, compacted lands where Rayada begins to fail 
and in such localities it gives heavy tonnage and ratoons well. It 
makes a poor growth on dry hill lands. It is very late in maturing 
and when green gives the lowest sucrose and purity of any kind 
tested. Our records are far from complete but they fail to show 
that it ever develops more than a very ordinary degree of sweetness. 

This cane is undoubtedly very resistant to root disease, but this 
seems to be its only virtue. It was among tiie very few kinds which 
developed no top rot whatever in the Santa Rita imnitiTiity test. At 




B 4578 
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one time it was recommended as having great resistance to mosaic, 
bnt t-hiw claim has not been sabstantiated. It perhaps takes the 
disease a little less readily than some other hinds, hut when attacked 
it suffers nearly as much as the Bayada. Its resistance to gum 
disease has not been determined. As a cane for low compacted 
lands it seems to have no advantage over Yellow Caledonia, and m 
our tests it invariably falls below this kind in sucrose and purity. 
It should only be planted for some special object and with these 
facts in mind. 

In Circular 8 its record is third m tonnage out of 25 kinds; 
total tons, 3 crops, 108 5; brix, 15.03; sucrose, 12.73; purity, 84.2, or an 
average yield of 331 tons of sugar. The Fajardo reports indicate 
an average of 3 38 tons sugar per acre in 1916-17 and 2.72 tons in 
1918-19. At Central Lafayette as plant cane in 1914 it gave, brix, 
19.8; sucrose, 17.6; purity, 88.8, which is the highest analysis in 
our records. Other analyses follow: 


Kind 

I>at< 


I \tr 

Brix 

‘'iitr 

R Puritvl Fiber 

B4Wi 

I M 

Rat 14 mo 

(k> 0 

1) 27 

10 l> 

7b 50 

1)41% 

Ji *1) 

Hat 14 mo 

71 0 

n *0 

0 ii 

2 It 70 22 11 60 

Cristulina 

12 Jfiil) 

Rat 11 mo 

70 0 

17 i0 

1) >1 

U 2R 88 74 b 60 

B 4/K. (1) 

1 14 21 

PI 1 1110 

m 7 

H 10 

P M 

>41 71 58 10 64 

Crist 1 III! i 

1 14 21 

1 1 1 1 ino 

10 0 

17 2> 

I ) sb 

0 il 92 *>2 9.60 

3 45% 

4 H21 

IM IH mu 

68 4 

lb 00 

11 (v> 

1 46 8i 21 12.64 


<1 ow<ht in budtbe (ut of 40 kmdi 


A cane of absolutely no promise whatsoever for Porto Bico. 

REFERENCES 

CowoiUi, H. B—^Distribncidn de Cana para Semilla. P. B. Ins. 
Expt. Station, Cir. 8; 1917. 

Vevb, Bafael a.—O ur Experience with Cane Varieties. Mem. Assn, 
of Sugar Technologists of Porto Bico, I, 1, pp. 28-31; June, 1922. 

B-4834. See Plate XTV, opposite page 125. 

Was in cultivation at this Station from 1911 to 1916 The seed 
came from Central Qu&nica. It does not seem to have been culti¬ 
vated elsewhere. 

Not seen. 

SSFJfiBENCSS 

Cbawmt, J. T.—^Varieties of Canes. AnnL Bept. of the Ins. Expt. 

Sta., published as Bull. 5, pp. 12-15; Aug., 1913. - 
Watts, Franoib. —Sugar-Cane Experhnents in the Leeward Islands, 
1919-20. Pt. I, Expts. with Varieties, pp. 1-63; Comm. Agr. 
for W. I. 
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B-60S2. 

Probably imported firom Barbados by Central Meroedita of Ponea. 
Seed was brought to this Station from that Central in fall of 1919. 
It haa been badly attacked mosaic at Meroedita. This proTcs to 
have been Ba-6082, g.v. 

B-<6048. Bee Plate XIV, opposite page 125. 

Mr. Sewall notes that this kind came from the Mayagliez Ste* 
tion. It waa in cultivation at this Station 1911 to 1916 with seed 
nent by Mr. Sewall but had disappeared. It was in the experimental 
plots at Fajardo and seed was again obtained there in November^ 
1919. In the Santa Rita immunily experiment it was stroniAr 
resistant to root disease and developed no top rot bat it was quite 
susceptible to mosaic. 

*B-aaoa. see Plate XV, opposite page 127. 

A seedling of T-24. This kind was imported by this Station from 
Barbados in 1911. It does not figure in the available reports fromi 
either Gufinica or Fajardo. 

Erect or tardily decumbent, vigorous, good stooler, arrows occa¬ 
sionally. Stalks long, medium to medium slender, green with a< 
dull red fiush, but little bloom. Intemodes medium length, some¬ 
what compressed, inequilateral, slightly tumid on side opposite bud, 
furrow shalloti but evident. Nodes slightly constricted, oblique; 
growth ring medium width, often slightly elevated, greenish; root 
band oblique, 6 to 10 mm., greenish; rudimentary roots crowded, 
whitish, in 3 or 4 rows; leaf scar glabrous, oppressed behind; glau¬ 
cous band slightly constricted, 8 to 10 mm., well marked Buds 
broadly ovate, obtuse, sometimes broader than long, about 14 X 14 
mm., exceeding the growth ting by one-third, margin broad, about 
2 mm., uniform, germination apical or subapical, usually soon devel¬ 
oping, with heavy basal placs and abundant marginal and apical 
vestiture. Leaf sheaths with rather scanty but long and coarse 
vestiture, green or sometimes a little tinted bdow, not glaucous; 
throat often crinkled, lannate, and with scanty marginal hairs; 
edlar reddish brown, glaucous, the margins lannate; ligule about 

4 mm., the edge uneven and fiambriate; Ugnlar processes none or 
small and poorly developed. Leaf blades abundant, flat, spreading, 

5 to 6 em., light green, minutely senrulate, the base even, not efliato;. 

This is a valuable kind, especially for vega lands. It is not so 
well adapted to dry hiUa. It should be planted in the fall as grtut 
eiMitra, sinee it is slow in maturing. It is adapted to the same cod- 
dilaons as Tdlow Caledonia and it may be expected to make equalljr 
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US good tonnage and at fall nwturity to jrield a larger per cent of 
aaoroae. 

In tho Santa Bita inunonity ncperiment it proved to be abont 
equal to Bayada in root-dueaae reaiatanee and to be rather more 
goBO^tible to moaaie. Ita reaistanee to gam disease has not been 
detennined. 

The following items are from the Station records 


Kind 

Date 

Age 

Tonnage 

Brix 

8 6292 (1) 

Criftolinft 

1916 

PI 

37 10 

16 88 

W16 

PI 

2210 

1 17% 

B 6292 (8) 

Cristaltna 

Mai 1916 1 

1 Rat 

26 60 

IROOl 

Met 1016 

Rat 

18 80| 

1 16 8 > 


Suer 

Purity 

14 70 

903 

16 66 

92.3 

1 i 

92 46 

> 178 i 

0414 


(1) First in tonnsga out of 20 kinds 

(2) Second in tonnage out of 20 kinds both as ratoon and for two crops 


Recent analyses are as foUowa: 


Kind 

Date 


Age 

1 Ttr 

Brlx 

SlIfT 

R s 

Purl tv 

Fiber 

B6292 

12 16 20 

Rat 

14 mo 

700 


14 99 

1126 

2o5 

78 70 

1080 

Crlatallna 

121610 

Rat 

14 m 

700 


17 i0 

15 59 

U28 

88 78 

980 

B0292 

12120 

Rat 

15 mo 

70 9 


19 60 

10 45 

1 52 

76 89 

1164 

( rlstaliua 

1 M 20 

Rat 

15 mu 

-0 1 


17 8> 

ir 14 

0 1 

90 42 

10 69 

B6292 

2 7 21 

PI 

16 iiio 

6f»6 


1 1) 

li-r 

Of 

90 n 

1206 

( riatalina 

2 7 21 

11 

U mo 

(8h 


1i90 

H 11 

U81M 

<016 

19 81 

B6202 

4 11 21 

PI 

18 mo 

685 


I8 60 

_r 24 

0 lO 

«W18 

1194 

B6203 

1 17 29 1 

1 J’* 

19 mo 

\ffulrr( 

2010 

1 1 0 


84 1( 


B6208 

218 23 ' 

PI 

14 luo 

Aguirre 

JO 80 

r9H 


8fii0 


B6293 

9 W 29 

PI 

1) mo 

Agulm 

21 10 1 

' lR9f 


89 80 


B6292 

118 28 

I»1 

Hi mo 

Uuim 

18 iO 

1 " 


8 21 


B 62^)2 

Dec l*D4 

PI 

1 mo 

\guirt( 

19 ’*> 

S8 


8' 0 


Bb292 

D( i 1924 

PI 

1811 > 

\ 4 iiirrc 

1 

11 1 


HI 1 



The last two analyses fiom Aguirre represent factory ttgares 
from two poyd fields, one of 15 acres at TIacienda Potala and the 
other of 4Vi acres on Hacienda Carmen Tbe first jielded 42 38 
tons of cane and 5 31 tons of sugar per acre, while the second pro¬ 
duced 68 and 5 96 tons respectively—exceptionally good showings for 
this type of land Earle in his Aguirre notes states that this is a 
very good cane for heavy soils, but that it should not he planted 
in light, sandy soils All new plantings at Aguirre on heavv soils 
have been reported as doing finely. This is another cane which will 
stand more investigation and we have it planted in tonnage expen- 
nent at the Station on poorly drained vega l»nd in comparison with 
ether Barbados aeedlinga. 


0^ Tuxietal Beaulta at Goitral Aguirre, 1924-25. 
VB^ B a r a w i iL^--Oar Enwienee with Cane Yarietiea. Mem. Amt. 
VMbMlociBta «£P«to Bieo. 1.1. pp. 28-81; Juna. 1922. 
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B-6S08. 

This seems to have been introduced by Oentral Meroedita of 
Ponce. Seed was brought from there to this Station in November 
1919. But little attacked by mosaic at Mercedita. It promissed and 
gave heavy tonnage, but a dose study of its characteristics by the 
writer and Mr. Luis Serrano proved to be another case of mixed 
numbers, as the cane we have under this number is typical D-109, 
which see, while B-6308 is a yellow cane of very distinct botanical 
and cultural characteristics. 


Hall, R. B., & Bovell, J. R.—^Report on the Sugar-Cane Ei^ri- 
ments for the Season 1918-20, Part HI. Ezpts. with Varieties 
of Sugar Cane. Barbados Dept of Agriculture; 1920. 

Watts, Fraxcis. —Sugar-Cane Experiments in the Leeward Islanda. 
Pt. I, Experiments with Varieties of Sugar Cane. Issued by the 
Comm, of Agriculture for the West Lidies; 1921. 

B-6341. 

Was imported by this Station from Barbados in 1911. It was the 
lowest in tonnage out of 20 kinds in 1915, but one of the 
in sucrose. 

Not seen. 

B-6346. 

Noted by Cowgill December 3, 1913, as seen in Mr. Sewall’s col¬ 
lection at Nagnabo. There is no other reference to this cane. (It is 
possible that B-6436 was intended f) 

B-6388. 

This cane was in cultivation at his Station from 1911 to 1916 
from seed brought from Central Gnfinica. Its record was poor. 

Not seen. 


B-64S6. 

Introduced from Antigua in 1911 by Mr. SewaR. No other record 
of this cane has been foimd. 

Not seen. 

* B-6460. Plate XV, opposite page 127. 

A seedling of T-24. It seems to have been introduced from Bar¬ 
bados by Mr. Murphey. It was not mentioned in his reports from 
Guinica during 1910, but occurs frequmitly in his 1911 and 1912 
reports. It was planted for a while at Both Gninica and Fajardo 
and at Central Mercedita, Ponce. It has been sent out from this 
Station quite widely to different parts of the Island. 




B 4934 Q 6048 
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Soon deeunbent, rigonrai, good stooling, arrows ixifrequently. 
Stalks longi medium diameter, green, yellowish on maturity, little 
or no flush, scunetimes checking in lines, some bloom. Intemodes 
medium to long, somewhat tumid, usually enlarged helow, more nr 
less staggered, furrow broad but shallow. Nodes constricted, oblique} 
growth ring broad, elevated, concolorous; root band oblique, G to 10 
nun., concolorous; rudimentaiy roots large, closely crowded, whitish, 
in about 3 rows; leaf scar glabrous or rarely very q;>arsely ciliate, 
appressed behind; glaucous band constricted, narrow, 6 to 8 mm., 
well marked. Buds large, ovate, or ovate-laneeolate, acute, 11 to 
12 X 16 ^0 18 mm., exceeding the growth ring by one-half or more, 
T^ni-giTi narrow, uniform, germination apical, short, rather scanty 
basal placs and scanty marginal vestiture of long hairs. Leaf sheath 
With scanty vestiture of short appressed hairs, green or dightly tinted 
below, not glaucous; throat narrow, lannate, with scanty marginal 
hairs; collar narrow, pallid glaucous, the margins lannate; ligule 
(•road at center, reaching 3 mm., the ends tapering rapidly, fiambriate; 
ligular processes absent or poorly developed. Leaf blades abundant, 
flat, suberect, 6 to 6 ^/^ cm. wide, bright rather dark green, minutely 
serrulate to the base, scarcely ciliate. * 

This is a good general-purpose cane that Earle thinks should be 
more widely planted. It succeeds on a variety of soils and as it 
matures about with Cristalina it may be planted either in faU or 
spring. 

It is decidedly more resistant to both root disease and mosaic 
than Bayoda and Cristalina. Its resistance to gum disease has not 
been determined 

This cane was noted as one of the three best at Fajardo in 1911, 
the others being Yellow Caledonia and D-117, but its record as a 
jUgar producer has been only medium at both Fajardo and Gu&nica, 
ss well as at the Hatillo Fruit farm near Rio Piedras. At Guiniea 
it was included by Mr. Murphey in a list of best canes for 1911. 
In some variety plots at Central Mercedita, Yabucoa, on rich cow- 
penned land, cut February, 1920, as plant cane at 17 months, it gave, 
without irrigation, tons per acre, 65.6; brix, 16.30; sucrose. 13.82; 
purity, 84.8, being second in tonnage but first in sucrose out of 8 
kinds. This would represent 6.627 tons sugar per acip. Available 
BoeljMs an as followi: 




There is certainly nothing strikingly favorable for B-6450 in any 
of the above figores—in fact the imter has been unable to find that 
tibia cane has distinguished itself anjrwhere in Porto Bico, despite its 
popularity at one time and the uride distributon of it made from 
the Station, apparently without much definite data as to its value 
under Porto idcan conditions. The showing at Aguirre is very 
poor indeed as ccnnpared with either B-3922 or B-6292. The cane 
has had a thorough proving in Porto Bico and there seems no reason 
to predict its continued cultivation on the merits of its results on 
the ^‘Isle of Enchantment**. 


BEfBBENOBB 

Hall, B. A., ft Bovkll, J. B.—^Beport on the Sugar>Cane Ezpts. for 
the Season 1918-20. Pt HI, Ezpts. With Varieties, pp. 1^77; 
Government of Barbados. 

Bovull, J. B., ft D’ALBuqusRQUB, J. P.—Ibid, 1910-21, pp. 26-87. 

8-6636. 

This variety was in cultivation at his Station from 1911 to 1916, 
from seed brought from CSentral Guiniea. It also occurred in the 
experimental plots at Central Fajardo and seed from there was 
again brought to this Station in November, 1919. It was included 
in the Santa Bita immunity experiment, where it showed medium 
resistance to root disease and rather strong resistance tcmyiAio. It 
is of only moderate vigor and medium sucrose content. 


BBUBEKCra 

CowuiLL, H. B.—Beport of the Plant Breeder. 4th B«>t. of the Bd. 

of CommiasiQners of Agr. of P. B., 1914-15, pp. 29^; 1916. 
Vuvu, Batael a.—O ur Experience with Cane Varieties. Mem. Assn. 
Sug. Tech, of P. B., I, 1, pp. 28-31 (with tables of analyses): 
June, 1922. 
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nil wm jntxoOWMNS hm BaitadM hy fhii Statian ia 1911. It 
0mt iMMir toimage tmt food motooe. 

Hot Men. 

B-TW9. S«e Ptat* ZVI, opporit* page UO. 

lotntdneed Iqr this Station from Barbados in 1911. It occurred 
in the experimental plots at Fajardo and seed was again brought 
fkom there in November, 1919. It is of medium vigor and sucrose 
eontent. 

BXnBBNCn 

OoiwuiLt^ H. B.—Method of Identification and Description of 
Sugar-Cane Varieties and its Application to Types Grown in Porto 
Bico. Jour, of the P. B. Dept of Age., I, 3, pp. 119-140; Ju^, 
191T. 

Watts, Fbanoib. —Sugar-Cane Experiments in the Leeward Islands, 
119^80 —Pt I, Expts. with Varieties, pp. 1-53. Issued by Comm. 
Agr. for W. L 

VB-7SA5. 

Ditroduced by this Station from Barbados in 1911. It does not 
seem to have been grown elsewhere on'the Island. 

Strictly erect, vigorous, medium stooler, no arrows. Stalks me¬ 
dium len^ and diameter, green becoming yellow, with a red flush, 
little or no Uoom. Intemodes medium length, nearly cylindrical 
but apmbtly shouldered below on side opposite bud, straight, furrow 
nme. Nodes slightly constricted, oblique, growtii ring narrow, 
usually elevated, brownish; root band narrow, oblique, 5 to 8 mm., 
constricted, concolorous or lighter; rudimentary roots pallid, crowd¬ 
ed, in s|)ont 4 rows; leaf scar glabrous, usually prominent behind; 
C^ncous batid narrow, 6 to 8 mm., well marked, but little constricted. 
Buds small broadfy ovate, obtuse, about 8 to 9 X 8 to 9 mm., not 
exceeding the growtii ring, margin narrow, uniform, usually purplish 
germination apical, not developing on the standing stalks, short basal 
placs and sparse vestitore of white hairs on sides and apex. Leaf 
sheaths with a coarse abundant vestiture of strongly assurgent hairs, 
green, not glaucous; throat lannate and with a sparing vestiture it 
rather short white hairs; collar narrow, pallid, reaching the midrib, 
glaucous and more or less lannate throu^out; ligule short, 3 mm., 
nearly even; ligular processes none. Leaf blades spreading, some¬ 
what 2-ranked , flat, 6 to 7 cm. wide, bright green, minutely serrulate, 
the base sparin^y ciliate. 

This is a cane with unusually good keeping qualities in the Add. 
It never arrows, almost never fi^ down and the buds do not sprout. 
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making it nnuanally wdl adapted to holding over aa ooda gnedadn 
or long-aeaaon oane. It gnnni late in the aeaaon and eraaeqaentilj 
Jb a little late in maturing hut reachea neax^ average in thia req>eat 
It ia better adapted to vega landa. 

Ita reaction to the different diaeasea have not been determined. 
It is ratooning well and so moat be fairly reaiatant to root diaeaae. 

Its early record at the Station is as fbUowa: 


Kind 

Date 

. . -. 

Alto 

Tons 

Briz 

8uor 

Puritir 

B7245U) 

1215 

Plant 

800 

18 64 

17 80 

92.2 

1 ristallna 

191) 

Plant 

28 10 

17 98 

16 65 

920 

B 7245(2) 

May 1916 

Kat 

87 80 

19 i 

18 0 

94.26 

C^rlhUllnt 

May 1916 

Rat 

18 80 

18 8 

17 8 

94 14 

B 7245 

4 70-19 

Kat 11 mo 



1 18 82 

91 61 

B7245 

Apr 1920 

2nd K It 12 nio 


20 7 

1 18 ^ 

88 82 

B7245 

718 20 

2ud Kat 18 mo 


A iu 

19 6o 

b9 lA 

B 7245 

1 13 20 

2nd Rat 8 nio 


14 R2 

11 19 

75 55 

(. rlstaltna 

1 13 20 

2iid Kat 8 luo 



lb bo 

1 



(1) Fourth Ui tons oat of 20 

(2) Flnfe m toni oat of 20 


The late analyses are as follows: 


Kind 

Date 

Affe 

Fztr 

Brfz 

Slier 

U S 

Parity 

Fiber 

B7240 

1 IM 21 

IM 1 1 mo 

70 0 

17 o> 

i> n 

0 9> 


10 80 

(rJstallna 

1 19 21 

11 17 ino 

TO 0 

17 25 

17 % 

0 17 

92 52 

9 60 

B7245 

214 2 

PI U> mo 

6b 6 

1> 8o 

12 03 

1 27 

1 81 57 

12.02 

Rayada 

2 142 

PI 16 mo 

64 6 

17 17 

17 25 

0 81 

88 92 

12 87 

B7240 

2221 

PI 20 mu 

TO 1 

18 >> 

Jb 74 

0 71 

90 18 

18 J5 

B7243 

4 1121 

PI 18 mo 

70 7 

17 30 

lb 87 

0 509 

92 18 

10 44 


REFESENCB8 

Oowoiuj, H B.—A Method of Identification and Description at 
Sogar-Gane Varieties and its Appbcation to Types Grown in Pto. 
Rico. The Journal of the Department of Agr. of P R., I, 8, 
pp. 119-40; July, 1927. 

RomoiFBU), Arthpb H.—^List of All Sugar>Cane Varieties under 
Trial at the Ins. Sta. AnnL Rept. of Sta., 1923^4, pp. 63-4 

B-8660. Bee Plate XVI, opposite page 129. 

Introduced by this Station from Barbados in 1911. Its record 
was medium botti as to tonnage and sucrose. 

Not seen. 

Ba-eosa. See Plate II, opposite page 119. 

Another one of the varieties obtained from Hon. J. B. BoveO, 
Director of Agriculture in Barbados, in 1922. Earie reports its 
introduction hy Guinica Centrals in 1919. 

Recumbent, good vigor. Stalks long and medium diameter, yeU 
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low, beeomiBg heavily flndied with age, large discolored white blotches 
and striations, some bloom. Intemodes medium length, dightly 
tumid, tendency to split, very staggered, farrow traces to none. 
Nodes constricted and oblique; growth ring wide, even, brownii4^ 
green to concolorous; root band wide, oblique and concoloroua; 
rudimentary roots few and scattered, 2-3 in rows, purplish; leaf 
sear glabrate, appressed behind; glaucous band conspicuously sunken, 
broad and well defined. Buds large, 11-15 nuns., exceeding growth 
ling by one-third, oval, germination sub-apical, margins wide, pur¬ 
plish, abruptly diouldered at sides forming an um-like shape, mdes 
.'overed with short appressed hairs, light basal placs, leaf sheath with 
very scanty dorsal vestiture of short deciduous hairs, sides glabrate, 
inner margins heavily stained with purple, glaucous; throat wide, 
lannate with long coarse hairs at margins, collar narrow, rather 
inconspicuous, reaching mid-rib, glaucoim; ligule medium width, 3-6 
mm., nearly even; ligular process 1-2 cms., on one side only. Leaf 
blades sub-orect with erect tips, wide, 8-10 cms., dark green, margins 
minutely and uniformly serrulated, with long straggling hairs at 
base. 

This fine-looking cane, which is very similar to B.H. 10(12) in 
general appearance, but can be easily distinguished from it by itq 
broad, brownish-green growth ring, came to us from Barbados with a 
most excellent record, but with us on the North Coast has proven 
a consistently poor germinater and rather a poor ratooner, although 
on the E(oath Coast, notably at Mereedita de Ponce and at Fortuna, 
it has given some very good showings as regards tonnage and sucrose 
content and has germinated well. Aguirre reports it very suseeptiblc 
to gummosis. On writing to Mr. Bovell, the producer of this cane; 
in regard to its poor germination on the North Coast, he replied, 
under date of 12th March, 1925: 

''About the fr^rmin^ition of the Ba~6032, I can say that we in Barbados 
find ^rmination excellent.” 

On a visit to the Station on 15th May, 1924, BIr. Bovell st ated 
to the writer that this is considered an excellent cane in Barbados, 
f'lthongh rather later maturing and not so sweet as B.H. 1(1-12. 

Planted at the Station in 1922 in t’c^a land, alongside B.H. 10 
(12), it never made growth as plant to compare with the latter and, 
while stooling fairly well as first ratoons, it was of inferior appear¬ 
ance to the B H. 10(12) thronghont the |eason. Planted on bill land 
in November, 1924, it showed very poor germination and was re¬ 
planted three times without obtaining a perfect stand. 
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At both the BayanoF sabetation, on red hill land, and the *'Loa 
CaSoa” anbatation, tm vtga land of good qualitjr, thia yariely la 
showing up Tory poorly. 

The fcdlowing analyaea haye been made: 



Localiou 

rn^ canep a 

In Exp 

Jus i xp sta 
Tns hxp Sta 
Ins 1 xp sta 
Ins Itxp Kta 

In'. l\p Sill 
Ins Pxp sta 
Mercedlta 

bi U 

Mcrcedita 

\ f»3 50 

Ins 1 xp Sta 

80 80 

Ins Ixp sta 

54 81 



In the tonnage experiment, cut in Feb. 1926, with B.H. 10(12) 
for which figures are giyen above, Ba-6032 stood eighth in sucrose 
amongst sixteen kinds, giving the smallest production of sugar per 
acre of all. Hardly seems likely to compete with B.H. 10(12) sue* 
oessfnlly in Porto Bico, as it appears to be a more delicate cane in 
every sense. 

BEFERBNCES 

W 

Lsewabd IsLAinis—^Bept. on Sugar Experiments in 1918. 

Bosbnveu), Abthub H.—^Bep. of the Spec. Technologist Annl. Bept. 
of the Ins. Expt Sta of P. R., 19^25. 


Ba-7984. 

Beceived from its producer, Hon J B. BoveU, Director of Agri¬ 
culture in Barbados, in November, 1924 A striking looking, well- 
devdoped cane, with a lanceolate bud like SC. 12/4 Planted out 
<n tonnage experiments in October, 1925, it has maintained a con¬ 
sistently better appearance and more vigorous growth than the B.H. 
10(12), which 18 u^ as a check. Earle reported this cane in culti¬ 
vation at the Station from seed imported from Barbados by Central 
tJufinica in the fall of 1919, but the writer has been unable to find 
any record of it at that time 

Erect, later recumbent, good vigor, excellent stooler, early and 
prdlifie arrower. Stalks long and of good girth, light ashen green, 
later becoming pinkish brown, very heavy bloom. Intemodes long, 
appressed at sides, staggered, furrow trace to none. Nodes slightly 
oonstricted at back opposite bud, oblique; growth ring very broad 
and elevated, oblique, light green to eoncolorous; root band medium 
width, oblique, eoncolorous; rudimentary roots large, few and scat¬ 
tered, purple, tendency to premature sprouting; leaf sear glabrate, 
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broad and prcnmnent in front and appressed behind; glaucous 
broad and oonspicnons, constricted. Buds lai^, 10^12 mms., ex¬ 
ceeding grotvth ring by one-third, triangular-ovate, germination api¬ 
cal, margins narrow, uniform and glabrate, no apical tufts, li ght 
basal placs. Leaf sheaths glabrate, no wax, slightly tinted, inner, 
base green; throat broad, dark color, sparsely lannated with scat¬ 
tered long hairs at margins; collar broad, well defined, reaching 
midrib, glaucous; ligule narrow except at center, where it is concave, 
nearly even, Ugular process inconspicuous, deciduous, on one side 
only. Leaf blades spreading with declining tips, medium width, 
about 6 cms., dark green, with prominent white midrib, uniformly 
and minutely serrulated, sparse basal ciliation. 

SEFBBENCES 

Bovell, J. B., & D’Albuquebque, J. P.-^Beport on the Sugar-Cane 
Expts. for the Season between 1920-22. Barbados Dept. Agr. 
idem.—1921-23. 


One of the canes brought by Mr. O W. Barrett from Barbados 
in Novmnber, 1924. As it was planted out in tonnage experiments 
only in October, 1925, no data are available as to its indicated value 
in Porto Bico. 

Erect, fair vigor. Stalks long and of medium girth, yellowish 
becoming rfddish pink with exposure to sun, no bloom. Internodes 
long, almost cylindrical, staggered, no furrow. Nodes slightly con¬ 
stricted, oblique, concolorous; growth ring broad and prominent, 
yellowish green; root band wide, oblique, yellowish green to concol- 
orous; rudimentary roots small and crowded, 4-6 in rows, purple; 
leaf scar glabrate, broad and prominent in front and appressed 
Iwhind; glaucous band constricted, broad and conspicuous. Buds, 
large and plump, 9-11 mms., ovate, scarcely exceeding growth ring, 
germination apical, margins very broad and conspicuous, flat, on 
apper half only, purple brown, covered with vestiture of ashen hairs 
which are very characteristic, no apical tufts, light basal placs. 
Leaf sheaths dorsally lannated, glabrate at sides, glaucous, lightly 
tinted, inner base also tinted; throat broad and well defined, covered 
with long, coarse hairs; collar broad and well defined, reaching 
midrib, lannate; ligole narrow, except at concave center, nearly 
even, Hgnlar process long, broad and scimiter-shaped, on one side 
only. Leaf blades spreadhg with declining tips, medium to broad, 
6-8 cms., dark green, white midrib, margins serrulated on upper 
two-thirds basal dilation. 
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BEFERENCBR 

Boymji, J. B., & D ’Albuquerque, J. P.—^Report on the Sngar-Cane 
Expts., 1922-24. Barbados Dept, of Agricultoxe. 

Bosenfeld, Abthub H. —^Rept. of Spec. Technologist. Ann. Bept 
P. B. Ins. Ezpt. Sta. 1924-25. 

Ba-84oe. 

Sent by the producer of this variety, Hon. John B Bovell, Di¬ 
rector of Agriculture in Barbados, at request of Oommissioner of 
Agriculture Carlos E. Chard6n, in November, 1924. Planted out in 
tonnage experiments in October, 1025, does not seem to have as good 
general vigor and development as B.H. 10(12), which is used as a 
check. 

Erect, at length recumbent, fair vigor. Stalks long and of good 
girth, light ashen green, later becoming brownish pink, heavy bloom. 
Intemodes long, oppressed at sides, staggered, furrow broad and 
very shallow. Nodes slightly constricted and oblique; growth ring 
wide, elevated, oblique, yellowish green to hrown; root band wide 
in front and very narrow behind, concolorous; mdimentary roots 
small, few and scattered, 3-4 in rows, purple, leaf scar glabratenjsroad 
and prominent in front and appressed behind; glaucous band con¬ 
stricted, medium width and conspicuous on young joints. Buds 
large, 0-11 mms., plump, exceeding growth ring by one-third, lance¬ 
olate, germination apieal, margins flat, medium width almost to base, 
sraiitly lanpated, no apical tufts, heavy basal placs. Leaf sheaths 
snl>glabrate, little wax, slightly tinted within and without; throat 
medium width, lannated with coarse long hairs, long tufts at margin; 
collar broad and well defined, reaehing midrib, lannate; lignle mo- 
riinm width, nearly even, lisnilar process broad and long, scimiter- 
.shaped, deciduous and on one .side onl}'. Leaf blades spreading with 
declining tijis. medium width, about 6 ems., dark green, uniformly 
end ininntel'’ s^rr'dated, sparse basal ciliation 

RKFERENCES 

BovEiii., J. R. & D’Albiiqitbrqub, j. P,—Kept, on Sugar-Cane Bxpts., 
1921-28. Barbados Dept, of Agr. 

Idem. -1922-24. 

Ba-1140S 

Sent by the producer of this variety, Hon. John B. Bovell, Di- 
lector of Agriculture in Barbados, at request of Commissioner of 



A M0^OUHAPH OP SUOAB'OANE VABlAriBS 


133 


Agricoltare Carlos E. Charddn, in November, 1924. Planted ont iu 
t<mnage experiments in October, 1925, does not seem to have as good 
general vigor and development as B.H. 10(12), which is used as a 
check. 


Erect, at length recumbent, good vigor. Stalks long, medium 
girth, greenish yellow, becoming dark red and purple on exposure 
to son, narrow, long, discolored, vertical striations, heavy bloom. 
Intemodes long, rather tumid, staggered, no furrow. Nodes con¬ 
stricted and oblique; growth ring narrow, 2-4 mms., even, concolor- 
ous and inconspicuous; root band narrow; oblique, concolorous; 
rudimentary roots inconspicuous, few and scattered, 3-5 in rows, 
concolorous; leaf scar glabrate, appressed behind; glaucous band 
constricted, narrow and inconspicuous. Buds medium size, 8-10 mms, 
ovate-lanceolate, scarcely exceeding growth ring, germination apical, 
margins flat, rather broad, purplish, scantly lannated, same lannation 
along flbro-vascular bundles, sparse apical tuft of long, white hairs, 
heavy basal placs. Leaf sheaths subglabrate, some wax, lightly tinted 
within and without, throat indistinct, lannate, with long straggling 
marginal hairs; collar wide, well deflned, reaching midrib, glaucous; 
ligule narrow, becoming wider and peaked at center, nearly even, 
ligular process 2-3 cms., in length on one side only. Leaf blades erect 
with declining tips, medium width, about 6 cms., distinct white mid- 
lib, dark green, minutely and uniformly serrulated to base, scant 
basal cilia^ion. 


MBUFERE W CES 

Bovkll, J. B., & D ’Albuquerque, J. P.—^Rept. on Sugar-Cane Ex¬ 
periments for the Season between 1919-21.—Barbados Dept. Agr. 
idem.—^1920-22. 

Bar-11669. See Plate IT, opposite pa;:o 119. 

One of the three most promising canes in Barbados when it was 
obtained through the courtesy of Director of Agriculture John R. 
BoveU in 1922. 

Erect, at ength recumbent, good vigor. Stalks long and medium 
girth, yellow with long discolored white striations and some blotches, 
slight flush, some bloom. Intemodes long, cylindrical, but slightly 
enlarged at base, somewhat staggered, flo furrow. Nodes slightly 
(xmstricted; growth ring broad and elevated, oblique, bright red to 
eoneolorous; root band wide, oblique and concolorous; rudimentary 
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roots eiwdsd, inoonspiciioaB, 8-5 in ram ; oonoolorons; leaf sear f^ab* 
rate, broad and prominent in front and appreaaed behind; (^neona 
band oonstrieted, broad and well defined. Buds, large, 11-15 nun., not 
exceeding growth ring, orbienlar, germination aabapieal, margins wide 
and ooTered with short appressed hairs, very light basal plaes. Leaf 
sheaths with scanty dorsal vestitiire of short deoidnoas hairs, aidoa 
Cdabrate^ slightly glancous, inner base heavily stained with pnride; 
throat rather narrow and well defined, with short appressed hairs at 
margin; collar narrow and well defined, readiing midrib, g^anoons; 
ligole narrow 2-4 mm., nearly even; lignlar process none. Leaf 
blades erect with declining tips, broad, 8-10 ems., dirk green, margins 
uniformly and minutely serrulated, very sparsely ciliated at base. 

This exceptionally good-lo(Aing cane has for several years been 
the rival of the famous B.H. 10(123) in the land of its birth. For 
instance D’Albuquerque reports that fbr the season 1923-25, in 
nine experiments with plant canes on black soils, Ba-11569 produced 
an average of 8,357 pounds sucrose per acre, while B.H. 10(12), 
under identical conditions, produced 8,019. On red soils as plant 
cane in four experiments, B.H. 10(12) averaged about one-half ton 
sugar more than the Ba-11569. This was the case, also, in three 
experiments with first ratoons on red soils, but, in an experiment 
with second ratoons on the same kind of soil, Bar-11569 was in the 
lead by about a quarter of a ton of sucrose. 

The cane came to us, therefore, with a most excellent record, but 
on the North Ck>aBt it has proven a consistently poor germinater and 
not a particularly good ratooner, although inquiries to Mr. Bovell 
resulted in a statement that in Barbados the germination of this cane 
had been found to be “ezcellent”. On the South Coast of Porto 
Bico, notably at Mercedita de Ponce and Aguirre, it has given rather 
a better accoimt of itself as regards tonnage and sucrose and has ger¬ 
minated consistently well, indicating, that it is more at home under 
the conditions of the South Coast, despite the fact that it does best 
on black land in its native home. 

Planted at the Station in 1922 in vega land, alongside B.H. 10 
(12), it never made growth as plant to compare with the latter and, 
while stooling fairly well as first ratoons, was of inferior general 
appearance to the B.H. 10(12) throughout the season. As second 
ratoons it hardy stooled at all, whereas the B.H. 10(12) alongside 
produced a very good crop. Planted on red hill land in November, 
1924, at the Station, it showed very poor germination indeed and 
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was replanted three times without a perfect stand being then ob¬ 
tained, there stiU being some 20 per cent of misses. A ■man fl«M 
of this variety was planted by W. 0. Dreier, manager of the 
Hatillo Fruit Farm, near Trujillo Alto, on dark upland soil and 
only about a 25 per cent germination was obtained. After tbe plat 
was oonoentrated by transplanting the stools the development was 
still very poor. 

At both the Bayaney substation, on red hill land, and the “Los 
Oafios" substation, on vega land of excellent quality, this variely is 
showing up very poorly. 

The following analyses have been made: 


Locution 

Date 

Ago 

Mill 

Tns. cane 
per acre 

Brix 

Suer. 

Parity 

Tna angar 
per acre 

fDB. Expt. bta. 

Cent 8. Jean« Caguea. 

XI-7-a4 

liuoa. 

IlhDd 


14 90 

11.07 

80 84 



17 nioh. 

Cent. 

1 

20 20 

18 86 

08.80 


Ins. Expt Sta. 

ire-ss 

16 mo^ 

Cent 

1 ‘ 85.14 

16 02 

15 a) 

80 40 

' 8.04 

BH10(12). 

1I-0-25 

16m08 

Cent 1 

54 81 

17 43 

1 

lo.OO 

86.06 

6.0b 


In the tonnage experiment with B.H. 10(12), for which figures 
are given above, Ba-11569 stood fifth in sucrose content amongst 
sixteen kinds, but was ninth in production of sugar per acre. Another 
rane which seems hardly likely to successfully compete with B.H. 10 
tl2) ii Porto Rico, where it seems to be a decidedly more delicate 
cane in every respect. 

REanSENCEK 

Biohabdson Kuntz, P.—Annl. Kept of the Div. of Agronomy for the 
Fiscal Year of 1922 to 1923. Annl. Kept, of the Ins. Expt. Sta. 
of Porto Rico, 1922-23, pp. 35-45. 1924. 

RoBENFaiiD, Arthur H.—^Annl. Rept. for the Tear 1923-24. Idem. 
-1923-24. 

B»-12079. 

This variety has turned out to be about the second poorest of the 
fifteen Barbados varieties sent by Director of Agriculture John R. 
Bovell at the recinest of Hon. Carlos E. Chardon. Commissioner of 
Agriculture for Porto Rico and brought over by Agricultural Ad¬ 
viser 0. W. Barrett in November, 1924. Planted out in tonnage 
experiments in October, 1925, there has as yet been.no time for 
obtaining definite data as to yields and manufacturing value. 

Erect, fair vigor, good stooler. Stalks long and rather slender, 
greenish yellow, heavily overlaid with dark wax deposit, some flush. 
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Intemodai ae^nnia length, tomid and very iftaggered. Nodei die* 
^iaetly eonetrieted under bod, obliqne; growth ring narrow and in- 
tonqpiqnona, eren ezoept for a alight elevation at badr opposite bad, 
oonedlorona: root hand narrow, obliqne, conedloroos, with heavy Uaek 
wax deposit, mdimentaiy roots few and ineonspicnons, large, con- 
ocdorona; leaf scar glabrate, broad and prominent in front and ap- 
presaed behind; glaneons band rather constricted, narrow and in- 
conspicoons, on older joints Buds medinm to large, 9-11 nuns., 
plomp, exceeding growth ring by one-third to one-half, triangolar- 
lanceolate, germination apical, margins wide and flat, purplish, 
abraptly shouldered near base, subglabrate, no apical tufts, basal 
place %ht. Leaf sheaths with abundant dorsal vestitnre of short, 
tawny, deciduous hairs extending to sides, green, inner base heavily 
tinted with purple; throat narrow and very sparsely lannated, with 
few long, straggling hairs at mai^ns; collar rather narrow, glaucous; 
ligule medium width, almost even, ligular process none. Leaf blades 
spreading with declining tips, medinm width, 6-7 cms, dark green, 
minutely and uniformly serrulated, very sparse basal ciliation 

BEFJSRENCES 

Bovell, J. B & D’ALBuquEBQtJE, J P —^Rcpt on Sugar-Cane Expts, 
1921-23. Barbados Dept. Agr. 

Idem, —1922-24. 

*BH-10(12). He** Plate XVIT, opposite pase 1.S7, also Plate XV111, opponte 
page 139 

Seedling of B-6835 

Imported by Central Gnfinica from Barbados in the fall of 1919. 
Part of this seed also sent to this Station It also seems to have 
been imported independently by Central Mercedita of Ponce. 

Erect, or at length somewhat declined, vigorous, a strong stooler, 
seldom arrows Stalks long, medium to medium slender, greenish 
but soon flushing to a uniform dull pink, marked uith lines Often 
blotched, considerable bloom. Intemodes medinm length, staggered, 
somewhat compressed, larger below and shouldered on side opposite 
bud. Nodes constricted, oblique; growth ring rather broad but in¬ 
distinct, enlarged on the shoulder behind; root band oblique, 6 *’o 
10 nun., conoolorous but paler, tapering downward, rudimentary 
roots small, purplish, in 3 or 4 rows; leaf scar glabrous, appressed 
behind; glsueous band slightly constricted, about 8 mm., aomewhst 
obseured by the bloom of the intemode Buds nearly orbicular, 10 




PLATE XVII 



TYPICAL STOOL OF B H. 10^12) 
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1 e 11X10 to 11 nun., only ^btly ezeeeding growth ring, nuffgin 
fiaxrow, uniform, often purplish, germination snbapieal, basal plaes, 
and sp*ne marginal and apical vestitore. Leaf dmaths with a q>ane 
westitnre of short appressed hairs, green or little tinted, somewhat 
glaucous; throat narrow, lannate with a sparse marginal vestiture 
•of long hairs; collar narrow, scarcdy reaching ^e midrib, glaucous; 
ligule, about 3 mm., margin undulate, nob fiambriate; ligular proc> 
■esses small and poorly developed or none. Leaf blades, subereet, the 
tips declined, flat, about 6 cm., widest above the middle, light green, 
minutely serrulate, the base even, not ciliate. 

This famous Barbados hybrid has made a veryjbtvorable showing. 
It has proved to be adapted to a wide range of conditions and has 
even done well on the red shale hills. It is a good germinator and 
ripens sofSciently early to be used either for fall or spring planting. 
Tt ratoons very strongly. It is an nnusdaUy good general-purpose 
cane. 

Its resistance to root disease is evidently good. It readily con¬ 
tracts the mosaic but resists its effect rather better than Cristalina, 
Bayada or S.C. 12/4, while its resistance to gum disease also seems 
more pronounced than with those varieties. At Santa Rita it has 
suffered rather heavily from leaf spot, also at Bayaney. 

A small field of this cane at Central Mercedita cut early in the 
crop of 1921, as plant cane of 11 months gave over 6 tons of sugar 
per acre, which is an unusually good showing for such young cane. 
Earlier analyses were as follows: 


K111(1 

Date 

Aae 

Kxlr 

Brlx 


R 

l*urlt\ 

Fiber 

B H-10 (12). 

ATtt of5Cheriboii . 

12-2-20 

12-2-iO 

IlHt n mo . 
Kai IHiiio 

(»9 

16 58 

18 98 
18 69 

1 88 
167 

822 
85 88 

10 27 
12 29 

BH-IO (12). 

1 10-21 

Rat 14 mo 

631 


15 64 

058 

80 88 

10 53 

Crlfiuilna. 

1-10-21 1 

Rat 14 11)0 

714 

17 80 

15 81 

064 1 

, 86 67 

12 01 

B H 10 (12). 

2-23-21 

Rat 15 mo 

666 

17 10 

15 08 


87 89 

11 85 

CriBtollna. 

2-23-21 

Rat. 15 mo 

714 

18 90 

17 40 
15 17 

080 

HHTl 

1258 

BH-10 (12) ... 

2-11-21 

PI 16 iuo 


1800 

142 

84 27 

1172 


1 2-11-21 

. 1*1 16 mo 

63 6 

17 15 

15 25 

0 81 

88 92 

12 »7 

4-18-21 1 PI 18 mo 

70 8 

18 50 

16 71 

0 82 


1188 


The following six tables give its condensed history in its country 
of origin and in some of the other West Indian islands. 
























ui nm AMOBTiju OF ov iiiucrcrLTttnH 


TAUiB I 

cprasnmD oohefabatxvs bmuxiTi zn^ babbadcmi 


. 

TtmaCaDe 

peraere 

Normal Juice | 

Varletj 

Sac. 

Olno. 

AN.a 

Porttj 

Gldooee 

Batio 



L PLANT 0ANB8 ON OOTXBLT PLANTATION—MBEIBA PIBLD 


W. TtiaiiNumit., 

B.a. 10 m. 


aHU 


.174 


.ISO 

50.771 



n. PLANT 0ANE8 ON WATSBFOBD PLANTATION—TBNNANT PXBLD 


W. nanmrent. 
B.H. lO(lS). ... 


48 . 0 B AOl 

62.54 A 26 




. 12 BI 01.65 
.154 


m. PLANT CANB8 ON DODD'S PLANTATION—UPPBB OHAPBL PIBLD 


W. Transparent. 

26.44 

1.04 

jm 

.204 

57.00 


B. H. 10 ( 12 ). 

47.67 

2.57 

.046 

.154 

02.22 

1.04 



TV. MBAN BBSULTS POB THBBB SEASONS ON DODD'S PLANTATION—UPPBB 
OHAPlLi OAT HOLE FIELDS 


W. Trsnsparant., 
B.H. 10(15).. 


26.05 2.05 .074 

SO 51 S.SS .075 



y. DUPLICATE FIELDS ON COYEBLY AND WATEBFOBD PLANTATIONS—FOUR 

EXPERIMENTS 


W. Tnosparent.. 
B. n. 10 (12). 


86.67 

2.06 

.072 

44.66 

2.50 

.066 



9028 

5 J» 

01.66 

244 



Table II 

OOMPARATIVB *BB811Z.T8 FBOM 0BlfBBAL FZiAHTlNOB OF Dufss 
AND BH 10(18) ZN BBITIBR ODXANA FPOH BBTUBNB 
fl UPFUBD B7 MANAGSBS 

D -526 B.H. 10 ( 1 S) 

Mean Of all plantatlonR. ! 1.50 2.06 

Maximam reported. 2.55 A 04 

Mtaimum reported. ' aSB 1.24 
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Tam in 


avmmm wmmm rcm wLun ams ctobblb cnton nr 

AXnCtDA, B. W. L 


Ako 

1 

1 Varletr 

1 

Tons Cane 
per Acre 

Gallons Juice 
per Acre 

Lbs. hoc. 
In Juice 

SSt::.::::: 

Whlto Tranmrent. 

B. H. 10 (Ih). 

14.18 

17.82 

1.400 

1.040 

1.040 

8X00 

8.800 

8,800 

BttOOPl.. 

White Tnunparent. 

10J8 


B.H. 10(19). 

1L4S 

1.210 

8,010 


Tablb IV 


AVBEAffiB BHtDXm TOE VLUn AXD BTUBBU OBOn (W 
n. KX Tt B , B. W. Z. 


Age 

Vi^ety 

Tons cane 
per am* 

Gallons juice 
.. por acre 

Lbs sucrose In Jnloe 
per acre 

Plant. 

White tranaparent 

21.0 

2800 

5840 

Plant. 

a H. 10(12). 

28 0 

2M0 


Batoons. 

White tranaparent 


.. ... • 

4010 

Batoons....... 

B 11.10(12). 



OITO 






Tasuc V 

AVBBA08 BBBVIiTB FOB FXAHT OAMB IN AND A8 MBAB 

FOB AT.T. SBABOMB ON I8ZAND OF NBVX8, B. W. X. 


Heason 


\ ari<»l> 


191B-9D 

Mvan of 
aU 


White transMireiit 
B.U. 10(12). .. . 

White traiisiwrent 
U.H. 10112). 


Ton«iano 
« pi^raere 


10.0 

il.O 


Gallons juu n 

sucrose in Juice 

per acre 

1.810 

Aom 

2.11U 

4.400 


4.000 

. 

AMO 


Tablb VI 

FABBBUi'S EZFEBIMBNT FIAT. MON8EBBATE. B. W. L 


Age 

! 

V>rlMy 

1 

1 Tons pi«r 

1 acre 

Plant. 

Ratoons... 

While transparent. 
R. 11.10(18) .. . 

White transparent. 
B. H. 10(12). 

81.8 

•4 2 
0 8 
18 1 




Data on jiiire 


Kxtr 

Gals, per 
acre 

Sucrose 
|)er acn* 

Purity 

Lbb. Micr. 
per acre 

80 BO 

81 25 

2,750 

.4.850 

1 840 

1 007 

02.1 
02 6 

5,000 

8.800 





.. 





. 


The fcdlowing tables give some recent large^eale reealts in Porto 
Bico^ where it Ui now the moet ezteneivdy planted cane: 
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tablx vn 


OOXPA&ATZVB TZBLDB OK SBB SOUTK OOABV POB TBB OBOVB 
1921-22 INOLinUVB 


Varlet> 

Acres 

1 

Atro 

Tons per acre 
Cane |98Siiffar 

t 



I CROP OF : 

1921 

B. H. io(ia. 

4.73 

Prim. 

68 38 

7.27 


Cristallna. 

»0.(JU 

o.r. 

62.60 

6.81 


B 11.10(12). 

29.00 

Prim. 

17 24 

6.76 


Crlataliiia. 

36.00 

G.C. 

48.88 

6.88 


8. C. 12f4). 

14 60 

O i\ 

62 88 

8.80 


Crlatallna. 

88.00 


47.88 

6.06 



II. OBOP OF 1023 


a C. 12/4). 

17 (X) 

Prim. 

37.62 

5.18 


B. H. 10(12). 

76 00 

Prim. 

28.19 

4.25 


B. n. 10(12). 

4.00 

<1 V 

45.60 

6.86 


B-208 . 

1 76 

(KC 

67.10 

6.06 


a n. 10 ( 12 ) . 

425 

a r. 

82.86 

10.89 


IX.109. 

6.50 

o.c 

74 86 

8.71 

Planted after cowpeas 


1 . 

2 . 

2 . 

4. 


Tablb VIII 

BH-10(12) AT OENTBAL BAKTA JHAHA 


Brix 

Sucrose 

Purity 

Factory 

Yield 

23.4 

22 16 

94.7 

16.70 

22,0 

2097 

96.8 

16.90 

229 

21.46 

98.7 

16.16 

22.6 

21.82 

94.8 

16.18 


These tables are taken from the work by the author on the 
B.H.-10(12) and S.C.-12/4 canes, to which the reader is referred 
for details as to age of cane, time of cutting, etc., etc., as well as for 
a discussion of the present and future prominent place taken by this 
exceptionally fine cane in the economy of the Porto Bican sugar in* 
dustry. Additional data on the yiel^ of this variety may also be 
found under St. Croix-12/4, g. v. 

Besoming, this is the outstanding variety of Porto Bieo tod^r 
and one of '.he prominent varieties of the entire sugar<prodtieing 
world. It seems destined within a very few years to occupy the' 
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larger part of the cane area of the laland, with S.C.-12/4 taking 
(•eoond place. 

jOCFBBXtlOBa 

Bovbu<, J. B., & D’AiiBrrqx}EBQi}E, J. P.—^Report on the Sugar-Cane 
Expta, for the Seaaon 1914r-16, pp. 15-80; 1916. (Alao all later 
repta.) 

BosBmmn, Abthub H.—^The B.H. 10(12) and S.C. 12(4) Canea. 
The Jonmal of the Dept of Agriculture of P. B., IX, 3, pp. 215- 
47; July, 1925. 

BSF-18(34). 

Reported by Earle to have been introduced by Central Qu&nioa 
from Barbados in the fall of 1919. Not seen. 

BEFEBENOES 

HovEtiL, J. B., & D’Albuquebque, J. P.—^Report on the Sugar-Cane 
Ezpts. for the Season between 1920-22. Pt. Ill, Ezpts. with 
Varieties. 

Idem.—Ibid, 1921-23. 

B8F-1S(45). 

Reported by Earle to have been introduced by Central Ouftniea 
from Barbados in the fall of 1919. Not seen. 

BEITRRENCER 

BovEiii J. B., & D’AijBUQUErque, J. P.—Report on the Sugar-Cane 
Ezi/is. for the Season between 1920-22. Pt III, Ezpts. with 
Varieties, Government of Barbados. 

Idem.—Ibid, 1921-23. 

BSF-12(48). 

Sent by the producer of this variety, Hon John R. Bovell. Di- 
lector of Agriculture in Barbados, in November, 1924. Planted out 
in tonnage experiments in October, 1925, this variety in appearance 
at least is superior to B.H. 10(12), which is used as the che<^. 

Erect, good vigor, excellent stooler. Stalks long and rather 
slender, green, changing to uniform wine color, no bloom. Inter- 
nodes medium length, slightly tumid, staggered, furrow slight to 
rone. Nodes slightly constricted, oblique; growth ring narrow, even, 
inconspicuous, concolorous; root band narrow, oblique, coneolorous; 
rudimentary roots inconspicuous, large, few and scattered, 2-3 in 
rows, reddish; leaf scar glabrate, oppressed behind; glaucous band 
constricted, narrow and inconspicuous. Buds medium size, 8-tO 
mma, plump, ovate, scarcely ezeeedihg growth ring, germination 
apioid, margins narrow, abruptly shouldered at base, subglabrate, no 
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apiesl tofts, heavy basal plaos. Leaf dieaths with scanty donal 
vestitore of short white hairs, sides glabrate, no wax, green within 
and withoot; throat broad and split, very sparsely lannated, few 
coarse hairs at margins; collar broad and reaching midrib, glaoooos; 
ligole medium width, 2-3 mms., nearly even, no ligolar process. 
Leaf blades spi^oding witii declining tips, medium width, about 6 
cms., dark green with broad white midrib, serrated on upper two* 
thirds, scant basal ciliation. 


befbrexgbs 

BomiL, J. B., & D’AmuQUESQUii, J. P.—^Bept. on Sugar-Cane Bxpts. 

for the Season 1918-20. Barbados Dept, of Agriculture. 
Idem.—1919-21. 

B8F-12(50)« 8co Plate TI, opposite page 119. 

Sent by the producer of this variety, Hon. John B. Bovell, Di¬ 
rector of Agriculture in Barbados, in November, 1924. Planted out 
in tonnage experiments in October, 1925, this variety in appearance 
at least is superior to B. H. 10(12), which is used as the cheek. 

Erect, good ^dgor, fine stooler. Stalks long, good girth, green 
to dull yellow, sparse vertical, parallel striations on upper plhs of 
joints, little flush and Uoom. Intemodes long, enlarged at bass^ 
staggered, furrow trace to none. Nodes nearly even, oblique; growth 
ring medium width, 2-3 mms., elevated, reddish brown, later concbl- 
crous, root baud narrow, oblique, concolotous; rudimentary roots 
large, few and scattered, in 3-4 rows, reddidi; leaf scar glabrate, 
broad and prominent in front and appressed behind; glaucous band 
broad, constricted and conspicuourly dark. Buds large, 10-12 mms,, 
exceeding growth ring b7 half, triangular lanceolate, germination 
apical, margins narrow, uniform, abruptly shouldered at base, glab¬ 
rate, no apical tufts, heavy basal placs. Leaf sheaths with scanty 
dorsal vestiture of dxort, white, deciduous hairs, sides glabrate, no 
wax, light green within and without; throat broad, lannate, with 
dium width, 2-3 mms., nearly evmi, ligular process none. Leaf 
blades spreading with declining tips, medium width, about 6 cms., 
dark green, minutely and uniformly serrulated at margins, no basal 
ciliation. 

BSrSBSNCSB 

Bovell, J. B., ft D’ALBuqtnatQtns, J. P.—^Bept. on Sugar-Cane Expts. 

for the Season 1918-^. Barbados Dept, of Agriculture. 

/darn.—1919-21. 
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BHMSiS). 

Beported by Ejl'le m having been introduced from Barbados by^ 
Ooinioa Centrale in the fall of 1919. Not seen. 


Bovmi, J. B. ft D’AiauQTnBBgOB, J. P.—^Bept. on the Sugar-Cane 
Bxpts. for the Season between 1920^. Pt. m, Ezp^, with 
Varidtiefl. 

Idm.—Ilnd, 1921-28. 

B8F-18(U). 

Beported by Earle as having been introduced from Barbados by 
Gu&nica Centrals in the fall of 1919. Not seen. 

BSWEBSMCK 

Bovxul, j. B. ft D’AiauQxnEBQUB, J. P.—^Bq>t. on the Sugar-Cane 
Ents.^ for the Seas(m between 1920-^ Pt m, Ezpts., with 
Varieties. 

Idem.—Ibid, 1921-28. 

Bengsls. 

Mentioned by Ldpes Tuero (p. 9). He says: 

<<Vei 7 mueli like Ureole, with ahort, elendet jointa, jui^, vety sweet, leawe 
atnetly ereet. But little eultivated, us it is euiily attacked Iqr insects. It is 
QiigiDally fiom Oaleutta.'* 

We iiave no other knowledge of this kind. 

Bols Bouga. 

(as Palo Bojo). Stahl (p. 136): 

“This rono has ipven udiiiirable results in Muuritius and Bourben, but here 
it is feeble and slender. The buds sprout easiljr on the standing cane, causing 
it to diy up. ’ ’ 

L6pes Tuero (p. 9) calls it Palo-rojo and speaks of it in almost 
the same words. It was introduced by Dr. Qrivot Grand-Court 
prior to 1879, probably from Guadaloupe. 

No canes have been found that can be connected with this name, 
though at least two unnamed slender red canes are in the Station 
collections. 

Bois Bongs Blandee. 

(ssPalo Bojo Claro). Stahl (p. 136): 

*'Oolor between light and dark; joints short, somewhat barrel-shaped, ro¬ 
bust, and reeiat the disease. It seems to be ode of the most valuable varieties tot 
infested lands.” 
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We have no farther knowledge of this kind^ It probah^ eanw- 
from the French islands. At least the luune ooeors in the literatoze 
in conection with Reunion. 

Borbon. 

(ss Bourbon.) Both Stahl and Ldpez^j^ro eonsider this dis> 
tinct from the Otaheite though somewhat closdly resembling it. Stahl 
says: 

“Oloaelj resembles CaSa Blanca; when young it is spotted with red hoi 
later is yellowish green; very rieh in sugar; should be planted only one seed 
in each hole, since it suckers abundantly; in every respect superior to Oafla 
Blanca but it contracts the disease (epidemic ol 1878} and should only be 
planted in districts free from it” 

A cane known by this name was found in a colonia near Bayaney. 
When cultivated at the Station it proved identical with the cane 
grown at Coioso as Penang. It is quite certain that more than one 
cane has been included in the group sometimes known as Bourbon 
end sometimes as Otaheite, but to which one the name Bourbon 
rroperly belongs it will be difficult or perhaps impossible to deter¬ 
mine. 

Oalaacaaa. 

(= GarandaU,= Imperial del Bra8il,B=s Green Ribbon) Stahl 134, 
li6pez Tuero 9 Imported from Cuba prior to 1877 by Patzot, Gas¬ 
tello & Gia, of Gabo Rojo. 

This cane seems quite clearly to he only a color variant of Ota- 
lieitc (whicli see for further description), idthougb this view has not 
been expressed in the literature^ In this form the stalks and leaf 
sheaths are striped with green and white. On some soils, especially 
on full exposure, the white flushes to a delicate pink. It is strikingly 
handsome cane, but it seems to have all of the cultural disabilities 
of the self-colored form, and so far as we know it is equally suscep¬ 
tible to all kinds of diseases Its reputation as a very sweet cane is 
not borne out by the following analyses as compared with Grista- 
lina on same date from same field: 



^Strle found • itool of Oilaneano with tuo ttalki thot hnd roTorted to t solid g ro on . 
color tnd that are abaolntely mdistingniahable from Otaheite 
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This cane is BOj^what widely icattered in mixed planting, but 
it nowhere exists inpa^ cultnres. There seems to be no reason for 
its farther planting. 

*’ OaTangnrle. Bee Plate U. opposite page 119. 

(=a Oafia Colorada, s*^ana Francesa, == Kosita, all local xuunes.) 
Imported by Dr. Grivot Wand-Gourt of Mayaguez, probably from 
the French islands, prior ta^l878. It now occurs widely in mixed 
p ^anting a and often nearly pure coltures in the northern and eastern 
districts, more especially in bill lauds. 

Habit erect very vigorous, strong stooling, seldom or never arrows. 
Stalks medium diameter, tall, dark wine color with faint bronze 
f,tripes; no bloom. Intemodes medium to long, straight or slightly 
staggered, cylindrical or slightly larger below, furrow faint, usually 
evident but sometimes wanting. Nodes narrow, only slightly con¬ 
stricted ; growth ring conspicuous, usually swollen at first yellowish 
then dark purple; root band narrow, 6 to 8 mm., concolorous; 
rudimentary roots 'nconspicuous, purplish, in 2 to 3 rows; leaf 
scar glabrous, narrow, somewhat oblique; glaucous band narrow, 6 
to 8 mm., at first w’ell marked. Buds ovate, medium size, about 10 
to 12 X 10 to 12 mm., exceetling growth ring, margin narrow, uni- 
'fcrm, germination apical, base sparingly appressed dilate, sides and 
tpex glabrous. Leaf sheaths with dense vestitnre of short asurgent 
bristles, tinted, somewhat glaucous, marked with white or sometimes 
white ai d pink stripes; throat lannate. and with abundant medium 
short biownish hairs, especially on the shoulders; collar broad, dark 
conspicuous, densely lannate toward the margins; ligule narrow, 
3 to 31/^ mm., margin nearly even; ligular processes, none. Leaf 
blades erect, the tips declined, dark, green, medium width, about G 
cm., minutely but sharply serrulate to the base, not ciliate. 

This is a cane of great vigor and verj* heavy tonnage and it is 
a very strong ratooner. It is resistant to drouth and is particularly 
adapted to the red shale hills of the interior and to the red coral 
lands of the north coast. It is comparatively low in sucrose and is 
^ery late in maturing. It is this latter feature in particular that 
has made it so unpopular with tho mills that some of them refuse 
to receive it. Occurring as it usually does in mixed plantings, it is 
almost always cut too green and comes to the mill with very little 
available sugar. Analyses of 12-month ratoons made at the Station 
in February 191.3 show as little as 6.77 per cent sucrose and only 
tiO.,5 per cent purity. Such cane is evidently valueless'and it is a 
fdly to cut it and send it to the milf. This only emphasizes the 
necessity for separating the varieties in pure cultures so that each 
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xaay be out when fit to grind. In the tests at t|^ Station published 
in Giroolar 8,1917, it stood second in a total tonnage for three out* 
tings oat of 25 kinds, being only surpassed by D-825. 


CaFeiifferle. 

Total ton 
8 out 

Brlx. 

Boor. 

Pnrltf 

181.48 

188.76 

77.68 

18.77 

16.86 

16.00 

18.46 

llJiO 

16.08 

76.8 

711 

00.6 


. 

Grlatailna.. 



There is nothing in this report to indicate the stage of maturity 
at whieh these canes were cut Evidently both Oavengerie and 
D-625 were quite green, still their tonnage was so much greater 
than Cristalina that the total yield of sugar per acre was much 
greater. At Fajardo in crop of 1918-19 this cane as second ratoons 
gave a yield of 48.75 tons cane and 4.64 tons sugar per acre. Only 
one othw analysis is available. 


6^ 

Ante 

Arrows 

Extr. 

Briz. 

Suer. 

R.8. 

Purity 

i 

• 

1 

a 

c 

a 

PI. 17 mo. 

No 

No 

66.6 

66.1 

18.17 

18.66 

H 

m 

88.80 

86.88 

Cristalina. 

PI. 17mo.. .. 



The considerable percentage of reducing sugar shows that the 
Oavengerie even at this age was still immature. 

It seems dear that a cane having sudi vigor and being so well 
adapted to conditions where other kinds fail should not de discarded, 
as is being so frequently urged, until its adaptability to the needs 
of Porto Bican agriculture is much more fully tested. Most eer- 
tainly it diould not be planted in mixed cultures. Oran eultura 
diould not be cut under 18 months. Late spring plantings and late 
ratoons should .be carried over as caiia quadada until the second 
season. Handled in this way, this cane will doubtless be more prof¬ 
itable on high, dry lands than the richer kinds now usually planted. 

This cane is exceeding^ susceptible to mosaic and is often killed 
outright when attacked. It is quite resistant to the ordinary forms 
of root disease and so ratoons freely for many years. It is however, 
foedy attacked by the vascular bundle fungus. In fact, this parasite 
was first detected in this kind. One of its chief merits at the present 
time is its strong resistance to gum disease. It is not absolutdy 
immune, since stalks have been found with a few vascular bundles 
infected, but for all practical purposes it may be considered so. It 
is this cane which saved the sugar industry of Brazil when the gum 
disease first appeared in that country about 1850, and it is still the 
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variety prineipally grown there, though unfortunatdy nanally known 
under tiie name of Louaier. 

A variant with white atiipes in the leaves is not infrequent In 
some fields quite a proportion of the plants diow this ciharaeter. 
Three other variants also occur for which the following ruLmna were 
proposed by Earle for the first time: Cavengerie Negra, Cavengerie 
Rayada, Cavengerie Boja. 

BEVEBENCBB 

CoiidK, E. D.—Ann. Bept Insular Ezpt Station in 1918. Porto 
lUco. 

CowoiUi, H. B.—^Report of the Plant Breeder. 4& Bq>t Board of 
Comm, of Agti. of Porto Bice. 1916. 

Ctovangitto Nagn. 

(esCafia Negra, local name; probably ssCheribon of Queens¬ 
land.) Frequently found with the typical form in all parts of the 
TalATut. It shows no striping but is a uniform dark reddish brown 
that well justifies the local name of black cane It has been brought 
into the Station cultures as X-19 and X-26 by Earle, but is not 
yet sufficiently tested to know whether it differs from the typical 
form in anything except color. It seems to have been the ‘‘Black 
Tanna” mentioned in some of the early records of the Station. The 
foUowinr* analyses are available: 



Arrows 

Kxtr 

Brla 

bucr 

Red 

sug 

Purity 

Fiber 

Age 

12121 

Cay Negra (X 19) 

No 

10 8 

16 10 

12 61 

2 14 

18 82 

11 88 

14 mo 

12121 

Cristalina 

No 

100 

11 25 

15 96 

0 81 

92 52 

9 60 

14 mo 

1821 

Cay Negra (X. 19) 

No 

12 4 

18 00 

15 56 

1 20 

86 55 

12 14 

16 mo 

M21 

Cay Negra (X19) 

No 

68 4 

31 20 

16 28 

1 09 

89 45 


18 mo 


(ay Negra (X26) 

i No 

12 1 

19 81 

11 51 

1 06 

88 12 


18 mo 

6621 

Cristalina 

1 No 

65 1 

19 65 

18 98 

2 41 

96 82 


18 mo 


Oavoigeil* Bayada, 

Found once in Yabueoa and brought into the Station cultures as 
X-11 by Earle. It differs from the typical form in having light- 
green instead of bronse stripes on the stalks. 

Oavangetto BoJa. 

(esRosita, ssSangre de Toro, local names.) This occurs abun- 
(lantfy mixed with the typical form in all parts of the Island. It is 
of the same dark wine color as the type, but has no striping either 
on stalk or sheath. No difference in cultural characters have been 
observed. It is quite possible that the Salangore Boja of Stahl and 
1 j 4^ Tnero bebmgs here. 
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Tbob OHmssB OB So-called “Jafamebb” Canes 

This is the group of thin, prolifieslly stooling canes, with dosd^ 
adhering leaf sheaths and narrow, dark-colored leaves, of whi<^ 
Uha is the outstanding variety, although Jeswiet classifies the latter 
as a distinct species. These varieties of this type were listed by 
Mr. C. A. Barber, in his exhaustive and care^ study of their 
morphological characteristics, as the Pansahi group of Northern 
India and have been erroneously termed in the literature as cane of 
the North Indian type, although it now appears that they are not by 
any meaiu indigenous there and that we are justified by their <duur- 
acters and habitat in accepting Brande’s ft Klaphaak’s classification 
of them as Chinese canes. They constitute a conBiderable proportion 
of the cane grown in India, China, Japan, Formosa and Natal and, 
since the Mosaic-Disease outbreak in Porto Bico in 1917, Kavmgirf, 
imported from the Argentine Republic, where it in turn had been 
imported from Brazil, has come to be quite widely cultivated on 
the west coast of the Island. 

Until recently, practically all of this group were considered im¬ 
mune to mosaic disease after Earle’s classic immunity experiments 
ir Santa Rita, in which this type of cane proved to be the only 
variety which did not take the disease. Brandes ft Elapt^ak in 
102!) mentioned, however, that the group was not homogenous with 
respect to susceptibility to Mosaic and reported that Tekcha, Yon- 
tan-san, Ehera, Kikaigashima, Chicucha and Chikusho were slightly 
susceptible. Shortly afterwards the writer and Mr. W. C. Dreior 
foiud the Japanese canes, imported from Cairo, Georgia, through the 
courtesy of Dr. P. A. Yoder of the Bureau of Plant Industry, rather 
heavily infected and only recently Dr. Yoder has found that every 
rne of the*>e varieties occasionally takes the disease to some extent, 
hence our tenii “Mosaic-immune cane” must be dropped. All of 
these varieties take the disease to such a small extent and are so 
tolerant of it that they may be considered as practically immune 
and the discover}' of their occasional susceptibility does not in the 
least affect their usefulness in districts of established Mosaic infec¬ 
tion, but it does emphasize the danger of importing the disease into 
nnifected sections through the bringing in of these heretofore sup¬ 
posedly immune types. 

As a group all of these varieties are remarkably tolerant of the 
loot disease complex, but in other countries, such as Queensland, 
they are subject to in,iury by smut and red rot (CoUetotrichum faU 
catum). The pollen of this prolifically flowering group is to a large 
degree degenerate and it is, for this reason, impossible to secure self- 
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fertiliwd seedlii^p^ but, as Brandes ft Klaphaak point out, hybrids 
tan readily obtainable by nsing the pollen from varieties of ceitam 
other groups. 

After months of careful study by the writer and Mr. Luis Se- 
XTsno, we have come to the conclusion that the different varieties 
of this group are almost indistinguishable botanically, a conclusion 
concurred in by Mr. F. S. Earle, who has done considerable work 
with, the Chinese canes. There are certain slight differences in some 
of the varieties which seem to be fairly constant in field study, but 
identification of canes sent in for that purpose is well-nigh impos¬ 
sible. The following descriptions will be found to vary very slightly, 
but they are given for what they are worth, with an expression of 
regret that we were not able to discover more salient and constant 
determining characteristics. 


BEFERENCES 

Bbandes, B. W., & Klaphaak, P. J.—^Breeding of Disease Resistant 
Sugar Plants for America. ITie Reference Book of the Sugar 
Industry of the World, ITT, 3 pp. 50-7. Pub. by the La. Planter 
ft Sugar Mfr., July, 1925. 

Todeb, P. a.—^R are Cases of Mosaic Disease in Highly Resistant 
Varieties of Sugar Cane. IT. S. Dept. Agr. Circ. 392. Julv, 
1926. 

* Cayana. Sec Plato XIX, oppovite pa{»c 149; also Plate TV, opposite page 
215. 

Ib Novpmbor, T 919, some cane cuttinpfs wore received by l\rr. Karle 
under the name of Biloxi from the late S. M. Tracy of Biloxi, Miss., 
IT. S. of A. In the letter accompanying thtrn he said: 

consider this the best of the JapanoBe oanoB, of ^hich I hnvo B'*vcral. 
It is much larger and stronger than tho othora. S^riip gro^^o^8 in the neighbor¬ 
hood to whom 1 have given it think it tho best cane they have grown. I have lost 
the name, so T call it Biloxi.*' 

Erect very vigorous, a strong stooler. It arrows, but less freely 
than Uba. Stalks long, slender, 1% to 2% cm., green, usually with 
a lilac flush, considerable bloom. Internodes long, reaching as ranch 
as 15 cm., tapering, slightly larger below, furrow none. Nodes con- 
i^picuously enlarged; growth ring nearly 2 mm. wide, even or slightly 
sunken, greenish, root band swollen, 10 to 12 mm. wide, green or 
tinted; rudimentary roots large, the centers brown, in 3 rows; glau¬ 
cous band about 10 mm. poorly defined, tapering sharply, the base 
being the narrowest part of the si^^k; circlet of hairs below the 
bud scanty, soon deciduous. Bud ovate, plump, rather obtuse, about 
10 X 12 to 14 mm., at first not exceeding the growth ring, margin 



150 vhb joubnal or tbx taspjjmaan or aobxodltdbb 


medima widfii, onifom, gemunatieii sabdoml, Imnw i^bnta, lidM 
and apex with long appreased hairs. Leaf sheaths with seanly TSStU 
tore which is more abundant toward the margins, green, soaredy 
glaucous, throat q>aringly lannate, no long hairs except scanty 
tufts at margins; collar narrow, inconspicuous, not readiing the 
midrib, glaucous but not lannate, ligole broad with a triangu l a r 
widening at center where it reaches 5 mm., margin flambriate; 
lignlar processes none. Leaf blades spreading, flat, narrow, 4^6 
cm. dark green, minutely but sharply swmlate to the base, not 
oiliate. 

This cane is very much like Uba and Zwinga but promises to be 
even more vigorous and productive It may be distinguished from 
Uba by the uniformly swollen nodes, by the vestitnre of the leaf 
sheaths and by the plumper buds, which germinate subdorsally, not 
fcpically as in the other two kinds. It resembles Zwinga more closely 
than the Uba, since both have swollen nodes and vestitures on the 
leaf sheaths, but they may be distinguished by the buds. In young 
plantings the flrst shoots of this cane are erect, not strongly inclined 
as with Uba. 

The following analyses have been made: 



Jbxtr 

Krlz 

fX> 

7 

16 

bfy 

70 

0 

17 

26 

67 

8 

17 

10 

66 
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17 

40 

6H 

6 

17 

16 

66 

7 

17 

«» 

TO 

1 

18 

10 

66 

5 

20 

ao 



Red 

1 6Ufr 

Purity 

1 

71 

81 

14 

0 

87 

92 

52 

0 

72 

84 

04 

1 

04 

84 

54 

0 

81 

88 

92 

0 

897 

90 

27 

0 

266 

98 

18 

0 

967 

86 

63 



These figures indicate that at full maturity it developes a satis¬ 
factory percentage of sucrose and purity. It seems to be folly equal 
to Uba in this respect and to promise even heavier tonnage. 

It is practically immune to Mosaic. Yoder havmg found a slight 
infection in Georgia 

RlCPBRESNOBS 


Riohaboson Kuntz, P—^Estudio Comparative de las Cafias Kavan- 
gire, Zwinga y Cayanna 10. Ins. Expt. Sta of P. R, Girc. 73; 
Nov., 1928. 

Yooeb, P. a.—R are Gases of Mosaic Disease in Highly Resistant 
Varieties of Sugar Gane. U. S. Dept. Agr., Dept. Giro . 892 ; 
July, 1926. Reprinted in La. Planter and Manufacturer, LXVU, 
1, pp. 6-8; July, 1926. 
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Iffl 


Beoebed from Dr. F. A. Yoder, Bureau of Plant Industry, Cairo, 
Oa., in April, 1925. B[a8 been planted out in comparative tftnwgf 
experiment Tvith some ten other canes of this type, but there has 
not as yet been snfScient time to obtain any information as to its 
value in Porto Rico. Yoder states that this is the cane which has 
been grown for many years in the Gulf States for forage and syrup 
and calls it “Old Small Japanese”. “It is decidedly more dender 
in stalk and leaves and the joints are more enlarged than any of 
the other varietieB hare discussed.” 

Erect, fine vigor, stools prolifically, arrows fredy. Stalks long 
and excessivdy slender, green with waxy deposit, giving bluish tint. 
Intemodes long, cylindMeal, but enlarged at base, not staggered, no 
furrow. Nodes enlarged, parallel; growth ring medium width, even, 
green to coneolorous; root band wide and prominent, nearly parallel; 
light green to ccmeolorous; rudimentary roots large, fCw and scattered, 
2-3 in rows, inconspicuous and proioinent, brownish; leaf scar glab- 
rate and appressed behind; glaucous band inconspicuous, tapering 
team prominent root band to girth of intemode. Buds small to me- 
dium sise, 7-9 mms., scarcely exceeding growth ring, ovate to oval, 
germination subapical to snbdorsal, margins narrow and on upper 
half only, lannated, no basal placs, tendency to premature s>routing. 
Leaf sheaths closely adherent, with scanty deriduons dorsal vestitnre 
of coarse white hairs, light green, slightly glaucous, inner base slightly 
tinted with purple: throat indistinct, glabrate, few straggling hairs 
at margins, glaucous; collar narrow, inconspicuous, reaching midrib, 
glaucous: ligule narrow at sides and abruptly enlarged at center, 
acute apex; ligular process none. Leaf blades spreading with de¬ 
clining tips, narrow, 4-6 cms., dark green, margins minutely serru¬ 
lated almost to base, sparse basal ciliation. 

KRKy C/idS 

Branoes, E. W., & KiiAPHAAg, P. J.—^Breeding of Disease Besistant 
Sugar Plants for America. Reference Book of Sugar Ind. of 
World, 1926. 

Yodeb, F. a.—^B are Gases of Mosaic Disease in Highly Besistant 
Varietiea IT. S. D. A. Oirc. 392. July, 1926. 

Japanese Fodder. 

See Zwinga. 

“Java unknown”. 

Received in 1922 from Mr. D. W. May, Agronomist in charge of 
the Federal Experiment Station at Mayagiies, under this name, 
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ulthongh at first glance it is evidently a Chinese cane. It appears, 
according to Saldafia, that: 

^'At this (Mayaj|:iicx) Rtationi soverol ^^cars ago, received a cane of this 
type, presumably from Java. In growing this, it showed certain evidences of 
being superior to the Uba. Wo entered this in our records as E. K. 28, having 
received some cuttings of that variety in the same mail from Java, but .... it 
is entirely different. So far we have not been able to determine where this oane 
came from.” 

Erect, fine vigor, stools prolifieally, seldom arrows. Stalks long 
and excessively slender, green with waxy deposit giving bluish tint. 
Intemodes long and eylindrieal but enlarged at base, not staggered, 
no furrow. Nodes enlarged, parallel; growth ring medium length, 
slightly elevated, green to eoncolorous; root band wide and promi¬ 
nent, nearly parallel, eoncolorous; nidimentary roots large, few and 
scattered, 2-3 in rows, inconspicuous, eoncolorous; leaf scar glab- 
ratc, appressed behind; glaucous band inconspicuous, tapering from 
loot baud to girth of iiiternode. liuds, small to medium size, 7-0 
mm., premature, scarcely exceeding growth ring, ovate, termination 
subapical, margins narrow and on upper half only, lannate, no basal 
placs. Leaf sheaths closely adhering with scanty deeidiioiis dorsal 
vestiture of white hairs, light green color, slightly glan(*ons; inner 
base slightly tinted with purple; throat indistinct and ver.v%caiitily 
lannate; collar narrow, iueonspieuous, reaching midrib, glaucous; 
ligule narrow at sides and abruptly enlarged at center; ligiilar 
pro(‘ess none. Leaf blades spreading with inclined tips, nariw, 4-6 
ems, dark green, margins minutely sernilated almost to base, sparse 
basal ciliation. 

Saldana goes on to say in regard to this cane: 

”Being unable to identify this cane, we h.ivo c.iJlcd it ‘Java Unknown*. 
The main differences fioni the Ubn are: It has double bads, it germinates bet¬ 
ter, is more vigorous and has darker green leaves, not ]»osso9S?ng the whitish dis¬ 
colorations found on other eanes of this t^pc ^\hich are sometimes mistaken for 
mosaic. Its main (]ua]ificatiou, howe\er, ih the fact that it defoliates easily and 
this ease of Btri|)])ing gives it a great ad^allt'e»e oxer the TTlia cane. In a measure¬ 
ment of a number of stalks the Java Unknown had an average diameter of 2.10 
centimeters and an aveiago height of 8.17 feet. The Uba had an average dinme- 
ter of 3.15 centimeters and an avciage height of 7.7 feet. In our experiments, 
growing the two side by side, the Java Unknown yielded a greater tonnage of 
cane and sugar per acre. The average weight of stools of the Java Unknown 
was 91.77 pounds, for the Uba 81.18. The calculated tonnage per acre was Java 
Unknown 55.52, Uba 49.12. These results were obtained on eune planted at a 
distance of 6 X 6 feet and 17 months old. Another point of superiority of the 
Java Unknown over the Uba is that the latter arrows freely when 10 up to 20 
months old, depending on the time of the year, while the Java Unknown does not 
arrow. 
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“In a comparative analyaia of theae tao canes, begum ng Jannaiy 9th and 
larting through a period of eleven weeks, extraction made on a Diamond giind- 
ing miU operated by horse power, the foUowmg averages aero obtained; 



j 

Brix 

Sucro 

Puntj 

extraction^ 

1 ous or 
lane i>pr 
acre 

(aleulated 
tons ol 
MUi.Br per 
aero 

Java UDkuowii 

Uba 

18 W 
17 75 1 

14 4> 
14 55 

78 M) 
82 3G 

5>(1 
57 79 

5)52 
49 12 

6 534 
6 019 


*'* Theie calculations weie b^itd on an extraition of 76 70 for ITba and 74 61 for Java 
Unknown These are (he approximtte cxtiuLtionb that these cants aie Kivinff in larger mills. 
Java Unknown is a little ovir 2 per cint lowex in extx action thm 11 i 

‘'These lesults indicate that Java Unknown is a little lower in snerose, 
purity and extraction but the tonnage of cone and sugar per acre are much bet¬ 
ter than Uba. But the main factor is the ease in har\csting of the Java Un¬ 
known and especially the stripping of the leaves In making these anil^ses it 
was apparent that the sucrose content and purity of these canes were greatly 
influenced by lains. They were both lower when the samples weie cut after 
rams and highei following periods of dry wcathei This \dried from 1 to 2^ 
per cent m sucrose content and indicated that where weather conditions can be 
followed in harvesting, it is best to do so.” 

The Mayagiw*/ Station then goes definitely on record in recom¬ 
mending the “Ja^a Unknown” to take the place of the Uba: 

” . . for the following reasons Ore iter tonnage of ( me mid siigir tier 
aero, more Mgorous, darker green leaves, better stoolcr and non irrowm^ habit, 
but above all beranse of the ease of stripping leixcs wlndi his been d great 
drawback with the Uba cane ” 

Unfortunately, with the exception of th« facts that it is a better 
germinator and does not flower at so early an age as the Uba, 
although it doe% flower abnvdanily when pa^t a year or so of age, 
we have been unable iii four jeais of experience with this variety 
at the Experiment Station and on the ITatillo Finit Farm near 
there, at both of w^hieh places we have had “Java Unknown’' 
planted in compaiativc lots with Kavangire and Cayana, to verify 
any others of the i)oint& of superiority enumerated for this eane in 
the ]\layaguez Station recommedations that it replace the Uba on 
the west coast—in fact, on account of its excessive thinness, parti¬ 
cularly as ratoons when it resembles Johnson Grass in thickness 
^Saldana’s measurements show that its average girth is 33V^ per 
cent less than that of Uba), and because the leaf sluaths do adhere 
10 the stalk as in the case of other members of this group, we have 
found it a much harder eane to handle than the Uba, an experience 
which has been borne out by Mr. "W. 0. Dreier and other growers on 
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the north ooest We tranldy see no dunce of this variety eiqpplaat- 
ing the Uba cane. 

BSnESEKCflBB 

BoBENALiD, Akchub H.—ABBual Boport for the Tear 1928-24. 

Annl. Bept. of the Insnl. Bzpt. Sta. of P. B., 1928-24. 

SAZiDAftAi J. A.—^Agriooltnral Notes, No. 8. Published by the P. B. 

Agr. Expt Sta., Mayag&es, Office of Farm Managraient, San 

Juan. ISA May, 19^ 

* XaTsnglrt. See Plate IV, oppoeite page 210. 

Originally and unsolicitedly sent by Mr. Gteo. L. Fawcett, Botanist 
of Ae Tucumfin Sta., Argentine, to D. W. May, Director of the 
Federal SAtion at Mayagiies in 1915, while the writer was Director 
of that Station. A further importation of 10 tons of seed was made 
from Ae Argentine in 1920 by Ae United States Department of 
Agriculture as an aid in combating the outbreak of cane mosaic in 
Porto Bico, after Mr. Earle had definitely established its practical 
immunity to disease. It is now widely disseminated and is 
being grown on a large scale in many parts of Ae I s l an d but more 
particularly on the west coast. 

Erect, very vigorous, stools tremendously, arrows early and very 
freely. Stalks very tall, slender, average about 2 cm. in (Uameter, 
green, often with lilac tint, medium heavy bloom. IntemooM long, 
10 or 12 to 16 or 18 cm. cylindrical or fdightly larger bdow, furrow 
none. Nodes normally of same diameter as intemode, occasionally 
the lower one enlarged; growA ring raAer wide, 8 to 4 mm., even 
or slightly sunken, concolorous or nearly so: root band dightly 
oblique, 7 to 9 mm., concolorous or yellowish, usually even, occa¬ 
sionally swollen on Ae lower nodes; rudimentary roots large, crowd¬ 
ed, yellowiA, in about 3 rows; glaucous band indistinct, blending 
with Ae bloom of the intemode, circlet of hairs below bud present 
but scanty and soon deciduous. Buds ovate, obtuse, about 10 X 14 
mm., exceeding Ae growth ring by one-fourA of lengA. Margin 
narrow, uniform, about 1% mm., germination apical, glabrate bdow, 
but with inconspicuous appressed hairs on the margins. Leaf sheaths 
soon glabrate, greenish, scarcely glaucous; throat sub-glabrous, the 
vestiture reduced to a few short hairs on Ae Aoulders; collar nar¬ 
row, reaching Ae midrib, glaucous; ligule with an abrupt triangular 
widening at center, where it reaches 4 to 5 mm., Ae ends 1 to 2 
mm., margin irregular; ligular processes none. Leaf blades numer¬ 
ous, spreading, narrow, 3 to 5 cm., minutely but closely serrulate 
to Ae base. 

This cane came originally from India at an early day to Brasil. 
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From there it was carried in 1869 to Mauritius under the name of 
Uba. Later is went from Bradl to Argentina, this time under the 
name of Kavangire, and from the Argentine it has now ftime to 
Porto Bieo. XJba is today practically the only cane planted in Natal 
and other parts of South Airiea. It is not extensively in 

Argentina on account of danger from frost, since there it is con¬ 
sidered late in maturing although in favorable seasons it gives very 
heavy yields. It is a typical representative of the Chinese ewn **", 
some of whi<di have also gone to Japan where they are extensively 
cultivated. The close resemblance of the Uba to these Chinese 
has led to its being also called a Japanese cane, but to the best of 
our knowledge it has never been grown in Japan. This dnns of 
canes are very distinct from those in general cultivation. They have 
such vigor and such great stooling power that they 3 rield very heavy 
tonnage, notwithstanding their slender diameter. They grow well 
on a great variety of soils and are exceedingly resistant to root di¬ 
sease in all of its forms. Their preeminent characteristic is, how¬ 
ever, their almost complete immunity to mosaic. It is this, of course, 
that is attracting such wide attention to these canes in Porto Bico. 
The reaction to gum disease has not been determined, but it is highly 
probable that they will prove to be resistant. These canes have been 
considered to be poor in sucrose and late in maturity. In Natal they 
are not considered to be at their best under 19 months The results 
obtained here so far have been unexpectedly favorable. Kavangire 
seems to be decidedly better than either of the other two canes of 
this class so far thoroughly tested (Cayana and Zwinga). As will 
be seen by the following analyses it has more than once given more 
snerose than Cristalina from the same field This was certainly not 
expected and especially so early in the season. It must be noted, 
however, that these high analyses are all canes from hill lands where 
canes tend to mature early. The canes that have not arrowed, too, 
seem much slower in maturing. Kavangire has already taken an 
important place in commercial production in Porto Bico, particularly 
on the West Coast. In any event its introduction and testing on so 
large a scale constitutes one of the most interesting incidents in 
recent sugar-cane history, and this Island owes a debt of gratitude 
1o the Federal Department of Agriculture for its prompt initiative 
in importing this seed. It is certain that the serious outbreak of 
mosaic disease on the west coast was easily and qnicldy dominated 
by the use of thia variety. Now that this is accomplished its culti¬ 
vation can be discontinued if other varieties prove more profitable 
such as P.O.J.-36 or D-1185. 
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Xbera 

Received from Dr P A. Yoder, of the Office of Sugar Plant 
Investigations, TI S Bureau of Plant Industry, (’airo, Ga., in April, 
1925 Has been planted in comparative tonnage experiments with 
some ten other canes of this type, but there has as yet been insuffi¬ 
cient time, naturally, for obtaining any definite idea as to its value 
in Porto Rico It was obtained originally by the Office of Foreign 
Seed and Plant Introduction from Aligarh, United Provinces, India, 
in 1912 
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Erect, fine vigor, stools proUflcally, arrows freely. Stalks long 
end excessively slender, green and purple with black waxy covering, 
some flush. Intemodes long, cylindrical but enlarged at base, slightly 
staggered, no furrow or only slight trace. Nodes enlarged, parallel; 
growth ring medium width, even, green to concolorous; root band 
wide and prominent, nearly parallel, white to concolorous; rudimen¬ 
tary roots large, few and scattered, 2-3 in rows, prominent, brownish; 
leaf scar glabrate, appressed ])ehind; glaucous 1)and inconspicuous, 
tapering from prominent root band to girth of internode. Buds, 
small to medium size, 7-9 mms., exceeding growth ring by one-third 
to one-half, ovate, germination subapical, margins narrow and on 
upper half only, lannate, no basal placs, tendency to premature 
sprouting. Leaf sheaths closely adherent with scanty, deciduous, 
dorsal vestiture of short, white hairs, light green, slightly glaucous; 
inner base slightly tinted with purple; throat inconspicuous, glab- 
rale, with few straggling hairs at margins, glaucous; collar narrow, 
inconspicuous, reaching midrib, glaucous; ligule narrow at sides an 1 
abruptly enlarged at center, acute apex; ligular process none. Leaf 
Hades spreading with declining tips, narrow, 4-6 cms., dark green, 
margins minutely serrulated almost to base, sparse basal ciliation. 

KEPERKNCES 

See under Japanese. 

Merihi. Hoe Vlato XX, o]ijiohite page 157. 

Xhis is identical with Uba, q, v. The planting of this variety 
which we have at the Insular Station is a type selected for the past 
eight years by Mr. J. R, Zell, of Pinca “B1 Conde’’, Cent. Hershey, 
Cuba, who calls it “Merthi—^ZeU’s Strain' , and sent it to Commis¬ 
sioner Carlos B. Charddn in September, 1925. Mr. P. S. Barle, of 
the Tropical Plant Research Poundation staff in Cuba, wrote the 
author on 11th June, 1926, in regard to this cane as follows; 

had no true Merthi in this feld, but at another ])lace it has run much 
lower than Uba all season. T don’t know \^hy, for T confess that I cannot toll 
them apart. Whether or not Zell has {lerinanently improved his strain by eight 
years of selection 1 do not know. T incline to think that ho has. A number of 
plantations are going in for it on a large scale. 

In sending the author the subjoined series of analyses, Mr. Zell 
'vrote under date of 28th November, 1925: 

''I cannot have an opinion as to the ultimate value of this strain for Porto 
Bico because conditions, not only of aeil and elimato, but, also, of mode of 
working are so radically different from what is the case here in Cuba; however, 
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it may have a place for which it may be particularly adapte d l omo ^fpe of 
•oil of lome exceedingly dry section where soil is thin and poor, etc., etc., that 
your study of the variety will bring out. May I observe that In considering 
the analyses which I have sent it should be borne in mind that this year has 
been one exceptionally dry for Cuba. This has brought about a condition which, 
in my opinion, favors this cane greatly by cheeking its eternal propensi^ and 
ABILITY to keep on growing when this is at all possible. Of course, whan it 
once reaches maturity it will stop growing—but that won't be nntU it is 28 
months old or older, from what I have noticed, hence it will be very important 
that it bo allowed to go to fullest maturity for best results. The records of 
analyses which I sent were made in a year in which the crop as a whole is 86 
to 40 per cent short due to lack of rain. . . The lack of rain noted has fa¬ 
vored the cane referred to, so this should be borne in mind in judging its quali¬ 
ties. .... My experience has been that the deeper it is planted, the better, as^ 
otherwise, it puts out too many suckers and the canes are liable to be much 
thinner than if planted deep. Also, every time I plant I discard all canes with 
swollen or too prominent eyea or buds, aerial roots, short intemodes and thin 
canes. When I first got this cane several years ago it was a sorry looking thing, 
but the percentage of respectable canes has increased wonderfully while the 
other class has been on the decrease and this to such an extent that now I have 
many stools which are nearly all good canes." 

OANB8 OUT AT "EL OONDE" IN HABANA FBOVXNOB AND BENT TO 
CENTRAL "OARAOAB" TO E. XOWALT, FOR ANALYSES 

(X ) Arrowed November X984. 

( = ) Not arrowed 

All Merthi planted November 1988. 



Morthl Z. strain (x) < 
Mertlii Z. attain . 

CH-84(2U. 

C 668. 

VM . 

Crystalfna. 

Mertbl Z. strain (Xi • 
Merthi Z. strain (—). 

011-84 (21 .. 

C6B8 . 

Crsrstallna .. 

Morthl Z. strain (X) - 
Merthi Z. strain . 

CH-64 (21). 

C668.. 

Crystaiina. 

Mertlii Z. strain (X) • 
Merthi Z. strain («»). 

CH-64 (21). 

0 668 . 

Crystallna ratoon.... 
Morthl Z strain (X) . 
Morthl Z. strain (»•). 

CH-64 (21). 

0 668. 

Crystallna ratoon.... 



**Merthi'* from canes planted November 1988. 

Orystalina is from seeond ratoons about 80 months old in Oetobsr 1986. 
Other varieties are from plant cane 81 to 88 months old in OtMbar 1988. 
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The following letter was sent to Mr. Zell from Central Jatibonioo: 


A. T. Bwitier, 

Otntral Jatiboxdeo. 

Prv. Oamagd^, Cuba. 

Novbicber 2, 1925. 

Ha. J. B. ZiLL, 

Oande*\ 

Pnr. Hanoa. 

Dbab Snt: 

1 regret that I have not angwered yonr letter of September earlier, but 
tf i P f pan^ BO fast and work here kq»t me on the go. 

In regard to the ‘^Merthi*’, I will eoy it is the beat standing variety out 
of 28 which I have planted here in the experimental plot Many of the stools 
are now having 40 to 45 shoots. Very few of the stools go below 25 riioots. 

No signs of the mosaic disease have been noticed in the “Merthi**, but in 

nearly all the others I have the disease. 

As you mentioned in your letter, this cane is at its best when 18 to 20 
months old. I am awaiting the time to see it then. 

I£ you over should make a trip over this way, I would bo if you wW 
stop off at Jatibonico and visit our plot here. 

I am, sir, very respectfully yours. 

(Signed) A. V. Swnna. 


***lSoeived from Dr. P. A. Yoder, Office of Sugar Plant Inveatiga- 
tions, Bureau of Plant Industry, U. S. Dq>artment of Agncdturo, 
Cairo, Georgia, in April, 1925. It was imported by the Section of 
Seed and Plant Introduction from Kagodiima Ken, Japan, through 
the Yokohama Nursery Oo., in December, 1910. Has been planted 
out in comparative tonnage experiment with some ten other canes 
of this type, bat there has not as yet been sufficient time to obtain 
any data as to its possible value in Porto Rico. 

Erect, fine vigor, stools proliflcally, arrows fredy. Stalra Irag 
and excessively slender, green with waxy covering giving bluM 
becoming yeUow with age, some flush. Intemodes long, <ytodncal, 
but enlarged at base, not staggered, no furrow, or only dight trace. 
Nodes enlarged, parallel; growth ring medium width, even, green to 
concolorous; root band wide and prominent, nearly paralld, conod- 
orous; rudimentary roots large, few and scattered, 2-8 in rows, m- 
conspicnous and concolorous; leaf scar glabrate, appressed behind; 
glaucous band inconspicuous, tapering from prominent root band to 
girth of intemode. Buds, small to medium size, 7X9 mms., scarcely 
exceeding growth ring, ovate, germination subapical, margiM narrow 
and on upper half only, lannate, no basal placs. Leaf shMtlm 
dosdy adherent, with scanty dedduous dorsal vestiture of short. 
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white hairs, light green, slightly glaucous, inner base slightly tinted 
with pnrple; throat inconspicnons, glabrate, with few straggling 
hairs at margins, glancons; collar narrow, inconspicnons, reaching 
midrib, glancons; lignle narrow at sides and abruptly enlarged at 
center, lignlar process none. Leaf blades spreading with declining 
tips, narrow, 4r-6 cms., dark green, margins minutely serrulated 
almost to base, sparse basal ciliation. 

BEFEBBKOXS 

See under Japanese. 

8PI-S3243. 

S. P. I. denotes the OflSce of Foreign Seed and Seed Introduction 
of the U. S. Bureau of Plant Industry. This cane was obtained from 
Dr. E. W. Brandes, in charge of the Office of Sugar Plant Investiga- 
tions, in May, 1924. It has been planted out in comparative tonnage 
experiments with some ten other representatives of this type, but 
there has been no lime as yet to obtain definite data as to its possible 
utility on this Island. 

Erect, fine vigor, stools and suckers prolifically. Stalks long and 
excessively slender, yellow to dark green, heavily coated with black 
Mooin, no Hush, rntemodes long, cylindrical, slightly enlarged at 
base, not staggered, furrow slight to none. Nodes enlarged, sgrallel; 
growth ring medium width, even, green to concolorous; root band 
wide and prominent, nearly parallel, concolorous; rudimentary roots 
large, few and scattered, 2-3 in rows, inconspicuous and concolorous, 
leaf scar glabrate, appressed behind; glaucous band inconspicuous, 
tapering from prominent root band to girth of intemodes. Buds 
small to medium si7.e, 7-9 mms., prematurely sprouting, scarcely ex¬ 
ceeding growth ring, ovate, germination subapical, margins narrow 
and on upper half only, lannate, no basal placs. Leaf sheaths closely 
adherent, lanuate dorsally, light green, slightly glaucous, inner base 
slightly tinted with purple; throat narrow and indistinct, scantly 
lannated; collar narrow and inconspicuous, reaching midrib, glau¬ 
cous ; ligulc narrow and abruptly enlarged at center; ligular process 
none. Leaf blades spreading with declining tips, narrow, 4-6 cms., 
dark green, margins minutely serrulated almost to base, sparse basal 
ciliation. 

Tekdw. 

Beemved from Dr. Yoder, Cairo, Georgia, in April, 1925. It was 
imported by the S. P. I. of the U. S. Bureau of Plant Industry from 
Japan, through the Yokohama Nursery Co. It has been planted out 
at the Station in comparative tonnage experiments with some ten 
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other representatiTeB of the Chinese gronp, but there has as yet been 
insnfScient time in which to form an idea of its value for Porto Rican 
conditions. Mr. F. S. Earle, Cane Technologist of the Tropical Plant 
Research Foundation, wrote the author from Cuba, under date of 
11th June, 1926, in regard to this variety: 

‘^Tekcha, hero in my sandy aabana Jand, 1 b leading' tho whole bunch in ton- 
tmge and is mtoouiiig maivelously, even being ahead of Kassoer. Tt is not too 
good in sucrose, Imt is better than Kassoer.*' 

Erect, fine vigor, stools prolifically, arrows freely, takes mosaic. 
Stalks long and excessively slender, green with waxy deposit, giving 
bluish tint and becoming yellow with age. Intemodes long, < 7 lin- 
drical but enlarged at base, not staggered, no furrow. Nodes en¬ 
larged parallel: growth ring medium widtii, even green to concol- 
orous; root band wide and p-ominent, nearly parallel, concolorous; 
rudimentary roots large, few and scattered, 2-3 in rows, inconspio- 
uons and concolorous; leaf sear glabrate, appressed behind; glau¬ 
cous band incouspicuous, tapering from prominent root band to 
girth of intemodes. Buds, small to medium size, 7-9 mms., scaitsely 
exceeding growth ring, ovate to oval, germination subapical to sub- 
dorsal, margins narrow and on upper half only, lannate, no basal 
placs. Leaf sheaths closely appressed with scanty deciduous, dorsal 
vestiture of short, white hairs, light green, slightly glaucous, inner 
base slightly tinted with purple; throat indistinct, glabrate, with 
few straggling marginal hairs, glaucous; collar narrow and incon¬ 
spicuous, reaching midrib, glaucous; ligule narrow at sides and 
abruptly large at center; ligular process none. Leaf blades spread¬ 
ing with declining tips, narrow, 4-6 cms., dark green margins mi¬ 
nutely serralated almost to base, sparse basal ciliation. 

REFEKENCES 

See under Japanese. 

Gba. See Plate XTX, oppoeite page 140. 

This is the prototype of the Chinese canes and is the one which 
has attained such wide fame in Natal. It was obtained from Dr, 
P. A. Yoder, of the Bureau of Plant Industry at Cairo, Georgia, in 
April, 1925, for a comparative study of the Kavangire which is so 
widely planted on the west coast of Porto Rico. It was imported 
ly the S. P. I. from Natal, through Pretoria, Tran^aal, South 
Africa, in September, 1925. It has been planted at the Station in 
comparative tonnage experiments with Kavangire and a number of 
other representatives of the Chinese group, but there has as yet 
been insufficient time to form an i^a as to its merits here. 
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Erect, floe vigor, stools proliflcally, arrows abundantly. Stalks 
long and excessively slender, green with waxy deposit giving bluish 
tint, becomes yellow with age. Intemodeg long, cylindrical but en¬ 
larged at base, not stacs^red, no furrow. Nodes enlarged, parallel; 
growth ring medium width, slightly elevated, green to oonoolorous; 
root band wide and prominent, nearly parallel, concolorous; rudimen¬ 
tary roots large, few and scattered, 2-3 in rows, inconspicuous and 
concolorous; le^ soar with occasional ciliatimi, appressed behind; 
glaucous band inconspicuous, tapering from root band to girth of 
intemodes. Buds small to medium size, 7-9 mms., slightly exceed¬ 
ing growth ring, ovate, germination subaplcal, margins narrow and 
on upper half only, lannate, no basal placs. Leaf riieaths closely ad¬ 
hering, with scanty deciduous, dorsal vestiture of white hairs, light 
green, slightly glaucous, inner base lightly tinted with purple; 
throat indistinct and very sparsely lannate; collar narrow; incon¬ 
spicuous, reaching midrib, glaucous; ligule narrow at sides and 
abruptly enlarged at center, ligular process none. Leaf blades 
spreading with declining tips, narrow, 4-6 cms., dark green, margins 
minutely serrulated almost to base, sparse basal ciliation. 

HEFBBKNCSiB 

Babbbb, C. a.—S tudies in Indian Sugar Canes. I, Punjab Canes. 

Bot. Nem. Dept. Agr. India, 1, 1915. ^ 

Caiivino, Eva Mambu de— Caracteres Peculiares de las Canas Uba, 

Cayaua No. 10, Kavangire y Japonesa o Zwinga. Chaparra Agii- 

cbla. T, 1, p. 22. May, 1924. 

Tra-Tan-San (Tontanaan). 

Obtained from Dr. Yoder, Caira, Georgia, in April, 1925. It was 
imported by the S. P. I. X. from Okinawa Ken, Kiushu, Japan, 
through the Yokohama Nursery Co., in June, 1910. It has Wn 
planted out in tonnage experiments with the other representativetf 
of the Chinese group whicli we have at the Station, but there has 
as yet been insuftcient time in which to form any idea of its value. 

This variety was imported directly from Japan by the Tueumfin 
Agricultural Experiment Station in Argentina in the year 1917. 
It was described by the Japanese authorities as an improved type 
from the Island of Lioo-Choo. Cross reported it in Tucum&n as 
having a slightly larger stalk and less fiber than the other canes 
of this type and to also be easier to strip, but we have not been able 
to verify these characteristics. 

Erect, fine vigor, stools prolifically, arrows abundantly. Stalks 
long and excessively slender, green with waxy deposit giving bluish 
tint. Intemodes long, cylindrical, but enlarged at base, not stag- 
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gered, no farrow. Nodes enlarged, parallel; growth ring medium 
width, even, green to coneolorons; root hand wide and prominent^ 
nearly parcel, green to conoolorous; rudimentary roots large, few 
and scattered, 2-3 in rows, conspicuous, brownish; leaf scar with 
occasional ciliation, appressed Itehind; glaucous band inconspicuous, 
tapering from prominent root band to girth of iutemode. Buds 
small to medium size, 7-3 mms., slightly exceeding growth ring, 
ovate, germination subapical, margins narrow and on upper half 
only, lannate, no basal placs. Leaf sheaths closely adherent, with 
scanty deciduous dorsal vcstiture of white hairs, light green, slightly 
glaucous, inner base lightly tinted witli purple; throat indistinct 
and very sparsely lanuated; collar narrow, inconspicuous, reaching 
midrib, glaucous; ligule narrow at sides and abruptly enlarged at 
center, ligular process none. Leaf blades spreading with declining 
tips, narrow, ^ cms., dark green, margins minutely serrulated; 
almost to base, sparse basal ciliation. 


Cboss, W. E. —^Estudios con Variedades de Canas Importadas. Re¬ 
vista Industrial y Agricola de Tncum&n, XII, pp. 72-92. 1921. 
Rosbnfeld, a. H.—Report of the Special Tecimologist for Cane. 
Annual Report of the Ins. Expt. Sta. of Pto. Rico. 1924-25. 

* Ewings. 8oe Plate XIX, oppo<-ite jiago 140. 

(= Japanese Fodder.) Introduced from Luisiana by the Fed¬ 
eral filiation at Mayagiiez. Date of introduction not known. It » 
now also in the plots at the Insular Station but has not been seen 
elsewhere in the Island. In the fall of 1919 the Federal Station 
brought some seed cane from St. Croix under the name of Kavan- 
gire. It was observed by the present writer to be distinct from the 
Eavangire brought from the Argentine and was thought to be 
Zwinga. This now seems doubtful. This St. Croix cane seems to 
more nearly resemble what is here called Cayanna than it does 
either Uba or Zwinga. 'Whatever its identity, small lots of it were 
somewhat widely distributed. It seems to be slower in ripening 
and poorer in sugar than the Uba. 

Erect, very vigorous, heavy stooler, arrows infrequently. Stalks 
long, very slender, about 2 cm., green or ash-colored from the light 
bloom. Intemodes long, 13 to 15 cm., straight, nearly cylindrical 
but usually larger below, furrow slight or none; nodes abruptly 
and conspicuously swollen; growth ring slightly sunken, 2 to 3 mm., 
broad, yellowish-green, conspicuous ;^root band abruptly swollen 10 
to 12 mm wide, coneolorons; rudimentary roots large, crowded. 
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lecoznixig prominent, concolorons, in 3 to 4 rows; leaf scar glabrous, 
closely appressed behind; glaucous band tapering rapidly, its lowest 
part being the narrowest part of the stalk. The circle of hairs 
below the bud is strongly developed. Buds ovate, about 10 X 12 mm., 
exceeding the growth ring by one-fourth of length, margin uniform, 
medium narrow, germination apical, basal placs of hairs poorly 
developed, abundant, long, appressed marginal hairs. Leaf sheaths 
with a distinct but short and somewhat deciduous vestiture which 
is usually more abundant on the sides than on the back, green, little 
or no bloom; throat minutely lannate but with no long hairs or 
sometimes scant marginal tufts; collar pale, indistinct, glaucous; 
ligule wide and with an abrupt triangular widening at the center 
where it reaches 5 to 6 mm., the edge fimbriate; ligular processes 
none. Leaf blades numerous, spreading, narrow, 4^ to 5 cm. 
bright green, very minutely serrulate. 

This cane very closely resembles the Uba but may be distinguished 
by the more abundant vestiture on the leaf sheaths and the abruptly 
swollen nodes. In the Uba nodes and intemodes are normally of 
the same diameter. The buds are fiat and germinate apically as in 
Ul)a. This serves to distinguish it from Cayana which has jjlumpcr 
buds that germinate subapically or nearly siibdorsally 

Like the Uba it is almost completely immune to mosaic and is 
exceedingly resistant to all forms of root disease Its reaction to 
{mm disease is not knov^m, bu^ it is probably immune. 

This cane is extensively grown in the Southern States as a forage 
I'or cattle and it is considerably used there for syrup making. It 
probably has but little value lor sui^ar making on account of its 
late maturity and low sucrose content A few analyses are given 

Kind I MI Url\ riiriU | J<ibor 

ZwiriK.! I UK) JO r'la 1° mo 1 % 77 h> 9 85 

\ Cul , IJidJO JiXi (H91 M48 


REFBiREHCES 

Blouin, R. E. —^Una Coiiiparaci6i]i de los Resultados de los Ensayoa 
con las Ganas de Java con los de las Tanas “Kavanstire”, 
“ZwinBa” y Morada y Bayada del Pais. Revista Industrial y 
Acrricola de Tucum&n (Argentina), IV, 4, pp. 141-50; Sept, 
1913. 

SmBBS, W. C.—Sugar Cane, Field Experiments, Varieties. La. Agr. 
Ex. Station, Bull. 2, N. S.; Feb., 1924. 



A MOKOGBAPH OF SUGAB-CANE VABIETIES 


166 


ThB OoIKBATOBB SSEDLINaS 

These are the famous canes bred at the Coimbatore Experiment 
Station in India by Mr. C. A. Barber many years ago, those which 
are enumerated below having proven in recent years in India to 
be very resistant to drought, mosaic and root disease, characters 
inherited from their P.O.J. parents, and beginning to obtain wide 
distribution in the drier parts of India. 

0o~210. Roe Plate IJ, opposite page 119. 

Seedling of P.O.J. 213, male parent being Madras 2 or 1017. 
Sent to the Station in February, 1925, by Rao Sahib T. S. Venka* 
tramen, Government Sugar Cane Expert of the Agricultural Col¬ 
lege of Coimbatore, South India. An extremely thin, sprawling 
cane very much resembling the Tucumto seedlings in small girth and 
enormous stooling characteristic. Mr. F. S. Earle wrote us from 
Herradura, Havana Province, Cuba, under date of 18th, August, 
1925; 

''Hero Co-SlO, 213 niid 214 are all fairly promibing, with 213 decidedly 

Mr. Wynne Sayer. Secretary of the Pnsa Sugar Bureau in India, 
reports in the International Sugar Journal that— 

Co-210 is a good ratooncr, Co-214 coming next to it, while Co-213 stands 
last wHen there is little rain.” 

Erect, good vigor and fine stooler. Stalk-i long and exceedingly 
slender, violet, overlain with heavy wax deposit, tendency to split. 
Intemodes long, cylindrical, but slightly enlarged at base, not 
staggered, furrow trace to none. Nodes enlarged, parallel; growth 
ring wide, prominent, yellowish green; root band wide, parallel, 
white; rudimentary roots small, few and scattered, 2-3 in rows, in¬ 
conspicuous, light purplish; leaf scar glabrate, appressed behind; 
glaucous band tapering, broad and inconspicuous. Buds large, 8-10 
mms., ovate, exceeding growth ring by one-third, germination apical, 
margins broad and flat, abruptly shouldered above, apices purple, 
glabrate, no apical tufts, very light basal placs. Leaf sheaths 
closely adherent, glabrate, no wax, tinted, inner base heavily 
splotched with purple; throat narrow, lannated, with short ap¬ 
pressed hairs, long straggling hairs at margins; collar narrow, reach¬ 
ing midrib, glaucous; ligule medium width, 2-3 mms., at sides and 
becoming abruptly enlarged at center, flambrate, no ligular process. 
Tjeaf blades spreading with declining tips, narrow, 4-5 cms., dark 
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green 'with white midrib, mnr gini^ minutdy and nniformly aermlated, 
long ciliae at base. 

No data yet available on behavior of this variety in Porto Rieo, 
although in tonnage experiment planted out in fall of 1925, it showa 
a remarkable stooling quality. 


Sakwb, Wtnnx.—^M ill Trials of Coimbatore Sugar Cane Seedlings 
232 and 233. Agricultural Journal of India, XIX, Pt. IV. 1924. 
Idem .—The Pnsa Sugar Bureau Scientific Reports of the Agr. Res. 
Inst, of Pusa, 1923-4. Abridged in International Sugar Journal, 
XXVII, pp. 438-42. Aug., 1925. 

Oo-sis. 

Seedling of P.O.J. 213, male parent being Madras 2 or Kansar. 
Sent to the Station in February, 1925, by Rao Sahib T. S. Venka- 
tramen. Government Sugar Cane Expert of the Agricultural College 
of Coimbatore, South India. An extrmnely thin, sprawling cane, 
veiy much resembling the Tncum&n seedlings in small girth and 
enormous stooling characteristic. Mr. F. S. Earle wrote us from 
Berradura, Havana Province, Cuba, under date of 18tli« August, 
1925: 

“Here Oo-SlO, 213 and 214 are all fairly promising, with 213 decidedly 
best” 


Erect, good 'vigor, fine stooler, yellow base color with abundant 
bluish wax deposit becoming flushed to violet and red on exposure 
to sun. Intemodes long and enlarged at back, very slightly stag¬ 
gered, no furrow. Nodes nearly even, oblique; growth ring even, 
narrow and ineonspicMious, coneolorons: root band narrow, oblique, 
concolorous; rudimentary roots sniall, very few and scattered, 2-3 
in rows, purplish, leaf scar glabrate and appressed behind; glau¬ 
cous band slightly constricted, broad and conspicuous. Buds me¬ 
dium size, 7-9 mms., not exceeding growth ring, orbicular, germina¬ 
tion dorsal, margins medium width, flat, uniform, glabrate, no apical 
tufts nor basal place. Leaf sheaths glabrate, no wax, tinted, inner 
base heavily splotched with purple; throat narrow, lannate, with 
short appressed hairs and long straggling hairs at margins; collar 
narrow, reaching midrib, glaucous; lignie medium width, 2-3 mms., 
at sides, becoming abruptly enlarged at center, fiambrate^ no lignlar 
process. Leaf blades spreading with declining tips, narrow, 4-5 cms., 
dark green, white midrib, minutely and uniformly serrulated, some 
basal ciliation. 
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Mr. Wynne Sayer, Secretary of the Pusa Sugar Bureau in Indian 
reports in the Intemaiiondl Sugar Journal that— 

"O 0 - 2 IO ia a good ratooner, Co-214 roming next to it, while Oo-21S ataads 
last whea there ia little raia.” 

No data yet available on behavior of this variety in Porto Bioo, 
although in tonnage experiment planted out in fall of 1925, it diows 
a remarkable stooling quality. 


Satkb, Wynne. —^Mill Trials of Coimbatore Sugar Cane Seedlings 

232 and 233. Agricultural Journal of India, XIX, Pt. IV. 19^ 
Idem .—^The Pusa Sugar Bureau. Scientific Reports of the Agr. Res. 

Ins. of Pusa, 1923-1. Abridged in International Sugar Journal, 

XXVII, pp. 438-42. Aug., 1925. 

O 0 - 21 A 

Seedling of Striped Mauritius. Male parent probably a cross of 
Saretiia with 8. spontaneum. Sent to Station from Coimbatore by 
Government Sugar Expert Venhatramen in February, 1925. An 
extremely thin, sprawling cane—even more so than Co-210 and 213— 
closely resembling the Tucum&n seedlings in type of growth and 
excessive thinness. Mr. Wynne Sayer wrote us from Pusa that it 
comes next to Co-210 as a good ratooner, while Mr. F. S. Earle, in 
a letter from Herradura, Province of Havana, Cuba, dated 18th 
August, 1925, reports it as “fairly promising”. 

Recumbent, vigorous, good stooler, arrows early. Stalks long and 
excessively slender, dirty yellowish green, changing to purple on 
exposure to sun. Tntemodes medium length, cylindrical, slightly 
staggered, no furrow. Nodes swollen, paralld; growth ring medium 
Avidth, very slightly elevated, light green to brown; root band wide, 
parallel, white; rudimentary roots small, few and scattered, promi¬ 
nent, yrilowish; leaf sear glabrate, oppressed behind; glaucous 
band narrow, very slightly constricted, inconspicuous. Buds small, 
5-7 mms., not exceeding growth ring, orbicular, germination sub¬ 
dorsal, margins narrow, flat, on upper half only, abruptly enlarged 
at sides and concave at apex, no apical tufts nor basal placs. Leaf 
sheaths glabrate, no wax, violet, inner base slightly tinted; throat 
narrow, indistinct, lannate, long tufts at margins; collar narrow, 
reaching midrib, glaucous; ligule narrow, 2-3 mms., becoming very 
much enlarged, 8-12 mms., at cen^r and convex above and below'; 
no ligular process. Leaf blades spreading with declining tips, nar¬ 
row, 4-5 cms., dark green, white midrib, serrated to base, long basal 
ciliae. 
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BETEBEINCES 

lidFEZ DoidNQmiz, Foo. A.—^Annual Report of the Porto Rico Ins. 
Ezpt. Sta., 1925-26. 

Sates, Wtnmb. —Mill Trials of Selected Coimbatore Seedlings. Agr. 

Jonr. of Indin, XVIII, Part. III. 

O0-S8I. 

This variety belongs to a later series of seedlings than the pre¬ 
ceding one, Sayer, in his report on the Sugar Bureau of Pusa for 
1923-24, giving the parentage of the Coimbatore seedlings only 
through Co-280, hence the ancestry of this variety is unknown to 
the writer, although its appearance strongly suggests P.O.J. blood. 
It was sent to us from Cuba by Mr. P. S. Earle, Caue Technologist 
of the Tropical Plant Research Foundation, who is most enthu¬ 
siastic over its development in that country, in September, 1925. 
On 11th June, 1926, Mr. Earle wrote us as follows in regard to this 
cane: 

^^Tho only lOnl (liseovery T have made this winter is the 00-281. It is mak- 
kiff big tonnage, fully as much as TTba on most soils and is ^'ory early in matur¬ 
ing. At my first au}il,>ses in Doerniber it took first place out of over a hundred 
kinds with over 17 per cent sucrose and kept either first or second placo until 
March.'' • ^ 

Erect, good vigor, splendid stooler. Stalks long, thin, wine col¬ 
ored, heavy bloom. Intemodes long, cylindrical, very slightly stag¬ 
gered, no furrow. Nodes almost even, parallel; growth ring wide, 
4-6 nuns., slightly elevated, green changing to concolorous; root 
band wide, parallel, yellowish green to concolorous; rudimentary 
roots larae, few and scattered, indistinct, 2-3 in rows, purplish 
to concolorous; loaf scar glahrate and appressed behind; glaucous 
band wide, distinct, slightly constricted. Buds medium size, 7-9 
mms., broadly ovate, reaching growth ring, germination apical, mar¬ 
gins very narrow, even, glahrate, on upper half only, no apical 
tufts nor basal placs. Leaf sheaths glahrate, glaucous, slightly tinted 
at outer base only; throat narrow split at sides, covered with black 
wax, short, scattered hairs at sides; collar narrow, reaching midrib, 
glaucous; ligule narrow at sides becoming abruptly convex at center, 
no ligular process. Leaf blades erect, with slightly declining tips, 
narrow, 5 cms., dark green, minutely and uniformly serrulated, no 
basal ciliation. 

Ozama. 

A local name that seems to be rather loosely applied. The canes 

* Earle hai farther ratified this Btatement in hia “Bnffar-Oane Variptiei" written for 
the Tropical Plant Reiearch Foundation (1927) and eaya: **Thia ia a remarkable cane and 
promiaea to be one of onr moat valuable ones .... It la, however moat remarkable for 
ita high augar oontenti etc.—0. E. Ohabd6n 




CRISTAUINA 
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«o far bronght in under this name hare proved to be either B-^08 
or Penang, although the writer saw a beautiful field at Aguirre 
under this name, which was neither of the above varieties. Mr. 
Brebner, however, told him that the cane had the disadvantage of 
becoming pithy very shortly after maturity. 

« Creole (OrloUe). 

The first, and for two hundred and fifty years the only cane 
planted in Porto Bico. Completely superseded as a commercial cane 
in the early days of the nineteenth century by Otaheite and since 
that time only planted for chewing. Now almost extinct, very rarely 
seen. 

Erect, of rather feeble growth, arrows occasionally. Stalks slender, 
lather short, green with slight fiush when fully exposed, scanty 
bloom. Intemodcs medium short, straight or slightly staggered cy¬ 
lindrical, farrow shallow but well marked for entire length of inter¬ 
node. Node ^ghtly constricted, somewhat oblique; growth ring 
narrow, inconspicuous, concolorous; root band narrow, oblique, 5 to 
8 mm., rudimentary roots inconspicuous, in about 3 rows; leaf scar 
glabrous or with a few short scattered cilia, narrow; glaucous band 
slightly constricted, 8 to 10 mm., conspicuously whitened when young, 
eirclet of hairs below bud none. Bud narrowly ovate-triangular, 
about 8 to 10 mm., exceeding the growth ring, margin narrow, 
slightly wider below hut not shouldered, germination apical, glabrate 
^r nearly so. Leaf sheath glabrous, green faintly glaucous; throat 
lannate, dark, with medium long hairs towards margins; collar nar¬ 
row, reaching the midrib, glaucous, sparinglv lannate at the margins; 
ligule widest at center, reaching 4 mm., the ends tapoiing, nearly 
even; ligular processes none. Leaf blades erect, the tips declined, 
somewhat plicate, narrow, 3 to 4^ cm., light green, serrulate with 
long teeth, the base somewhat ciliate. 

Of historical value only and we arc so preserving it in the Sta¬ 
tion collections. 

*0zl8tallna. Hoe Piute XXT, opposite j>»ae JOS). 

(= Light Cheribon, =^^10 Transparent.) Probably introduced 
as an admixture with Otaheite in the early' part of the nineteenth 
century. Now widely planted on the south coast (it was until 
Mr. Earle’s time the only variety planted at Central Aguirre) and 
occurring frequently in mixed planting in all parts of the Island 
until the advent of Bn-10(12) and SC-12/4. -It was probably 
second in total acreage in Porto Bico, being surpassed only by the 
Rayada, which is now disappearing. It is practically the only cane 
planted in Cuba and it occurs abundantly in many other parts 
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of the world. It is safe to say tiiat no other variety prodnoes as 
large a part of the world’s sngar supply as the Gristalina. 

Erect, then declined, vigorous, a good stooler, arrows fredy at 
some times and on some soils, nnder other conditions it sddom arrows. 
Stalks medium diameter, green usually with a strong pink flush, 
bloom heavy. Intemodes medium length, cylindrical or somewhat 
tumid, straight or slightly staggered, furrow evident of medium 
depth. Nodes oblique, constricted; growth ring yellowish green, 
conspicuous, elevated, root band narrow, oblique, sligd^t^ oonstrieted; 
rudimentary roots small, inconspicuous, pallid with brownish center, 
in about 3 rows; leaf sear glabrous, wide in front, oppressed behind; 
glaucous band constricted, rather narrow, not very conspicuous, blend¬ 
ing with the bloom of the internode. Buds medium size, triangular- 
ovate witii rounded base, exceeding the growth ring, margin wide, 
strongly shouldered below; germination apical, base and apex ap- 
pressed, eiliate. Leaf sheaths glabrous, greenish, quite glaucous, 
throat densely lannate and with abundant long coarse hairs; collar 
conspicuous, reaching the midrib, lannate throughout; ligule medium 
width, margin even; ligular processes usually only one developed. 
Leaves abundant spreading, flat, medium length and width, ab(mt 7 
cm., bright green, minutely serrulate, the margins at the base cwate 
for two or three inches. 

As indicated by long experience, not only in Porto Bico but in 
all parts of the world, this is one of the best varieties for general 
planting and one of the very few on which it is safe to base the 
mtire sugar industry of any region. Its continued planting is 
strongly urged on all those lands where it still continues to give a 
satisfactory tonnage. It is adapted to a wide range of soil condi¬ 
tions. In maturity it is a mid-season cane, not being at its best 
under 15 months except late in the season under eonditimis of drouth 
when even 11 or 12 months’ cane developes a high percentage of 
sucrose. Even when immature at the beginning of the grinding 
season it shows a fair percentage of sucrose and purity. Other va¬ 
rieties frequently surpass it in these respects in special instances, 
but no other variety in general cultivation except B.H. 10(12) sur¬ 
passes it in averse richness at all ages and nnder all conditions. 
Tt usually keeps well in the field after maturity and late plantings 
or late-cut ratoons may be safely held over for a long crop or caHa 
quedaia. Unfortunately, this grand kind is beginning to fail on 
some of the more exhausted and compacted lands. In such situations 
it is now necessary to either change the prevailing cultural methods 
or to look for harder, more resistant varieties. It can be classed as 
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<nly medituu in its resistanoe to root disease, vascular bundle fungus, 
moaaie, and gum disease, being attacked by all of these troubles but 
suffering less damage from them than some other kinds. 

The following selected analyses wiU show about what may be 
expected from it at different ages and conditions. Other analyses 
of Cristalina will be found under most of the other older varieties 
where they are given as a basis for comparison: 
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In tonnage Cristalina is often surpassed by such low sucrose 
ranes as Yellow Caledonia, B-3412 and Cavengerie- No variety, 
however, responds more rapidly to better cultivation and the 
heavier application of fertilizers. This is shown by the remarkable 
yield of an average of 81 tons per acre on a 40-acre field made at 
Aguirre, crop of 1918. Cristalina is a strong ratooner. It is giving 
good ratoon crops on the south coast, where up to ten years ago 
ratooning had been practically abandoned. It is chiefly to the strong 
ratooning power of Cristalina that Cuba owes her <dieap cane suppfy. 
As seen from the above analyses, it may be planted either in fall or 
spring and on any type of soil that would be considered good cane 
land. 

BEFERBNOER 

D ’Albuquerque, J. P., & Boveij.., J. R.—Seedling and Other Cam's 
at the Experiment Stations at Barbados, 1901. Issued by the 
Comm, of Agriculture for the West Indies. Pamphlet Series 
No. 13. 

Gossett, B. S.—^Notes on the Sugar-Cane Experiments in British 
Guiana. Bull of the Dept. Agr of Jamaica, New Series, IT, 7. 
pp. 207-18; 1913. 

The Cuban SeedijIngr 

'These seedlings were bred at the Experiment Station at Santiago 
de las Vegas, mostly by Mr. T. H. Lougher, formerly Plant Breeder 
at tbe Porto Rican Insular Station They date from about 1913. 
The ones discussed below are the only ones which have given any 
particular promise in Cuba. ^ 

0-36 <Snper-Otl8tsUnR). 

Seedling of D-74, bred by Mr. T. H. Lougher in the Agrieultural 
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E^>eriment Station at Santiago de las Vegas, Cuba, in 1914. Sent 
to Insular Experiment Station of Porto Bico, in July, 1924, by Mr. 
B. Men4ndez Bamos. A fine-looking cane, but, as tonnage experi¬ 
ments have been started only recently with it at the Insular Station, 
there are no data available as to its probable value here. Drs. Cal- 
\ino report a yield of 250 tons of cane per hectare from this variety 
m Cuba, but, inasmuch as this 3deld was calculated from the harvest¬ 
ing of one single stool, these figures can hardly be taken as indicative 
of the value of this cane in the “Pearl of the Antilles”. 

Erect, good vigor, fair stooler. Stalks long, medium to good 
girth, greenish yellow to yellow, some wax, no bloom. Intemodes 
medium to long, staggered, cylindrical or sligthly enlarged on sides 
opposite bud, slightly appressed at sides laterally to bud; no furrow. 
Nodes prominent and parallel; growth ring wide, yellowish green; 
root band rather narrow, rudimentary roots in 2 to 3 rows; leaf 
scar, glabrate, appressed behind and prominent in front; glaucous 
band broad, almost even, inconspicuous. Buds small, reaching or 
sometimes exceeding growth ring; two shapes: one, round, swollen 
vrith obtuse or oval apex and the other triangular and pointed; ail 
buds have a distinct margin and minute silvery hairs on apei^ sides 
and base; germination apical. Leaf sheaths with heavy wax cov¬ 
ering, subglabrate, tinted with purple within and without; throat 
and collar narrow and lannated; ligule round at apex, wide at center, 
2 or 3 times more than at sides; ligular process none. Leaf blades 
broad. 

REFERENCES 

CAiiVTNO, Eva Mametj t Marto. —^La *‘Cana 0 35^’ o sea la “Snper- 

OristaHna*'. Chaparra Af^ricola, I, 9, pp. 1-11. Enero, 1925. 
Ro'^unpiJjD, Artitctb TI.--TDfarme del Tecnologo Especial para Cailas. 

Tnforme del Coinisioiiado do Agricnltiira y Trnbajo al Honorable 

Oobernador do Puerto Rico, 1923-24, pp.' 143-51.’ 

0-46. 

A seedling oblained ‘‘probably from foreign seed'* by Mr. T. H. 
Longher in the Agricultural Experiment Station at Santiago de las 
Vegas, Cuba, in 1915. Obtained in July, 1925, from Dr. Gonzalo 
Fortnn, Hired or of that Station. Mr. P. Eichardon Kuntz wrote us 
on 8th June, 1925, that this cane looked very promising indeed on 
the red lands near San Antonio de los Banos, in the Province of 
Havana. On 18th July, 1925. Dr. Portun wrote: 

“This is a canc which, in my opinion, is destined to occupy a very impor¬ 
tant place in our plantings; it matures a couple of months earlier than our Oris- 
talina, stools well and abundantly and its sugar content is good.“ 
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The first seed of this variety brought to the Insular Station failed 
tw germinate and more was obtained through Mr. F. S. Earle; henee 
liiere has been no time to test it out here. 

Erect, good vigor, arrows freely. Stalks long, medium girth, yel¬ 
lowish green with purple flushing, little wax. Internodes medium 
length, cylindrical but sometimes slightly tumid, not staggered, fur¬ 
row traces to none. Nodes nearly even; growth ring light yellow 
and depressed inside opposite bud; root band oblique, broad in front 
and narrow opposite bud; rudimentary roots 3^ alternate rows; 
leaf scar glabrate, appressed behind and prominent in front; glau¬ 
cous band broad tapering, eonstrieted in front, inconspicuous; buds 
1‘vrgc, exceeding growth ring by one-third, characteristically pointed, 
triangular-oval, germination apical, margins very narrow with small 
and indistinct lobules, sparsely lannated, short apical tufts, light 
basal placs. Leaf sheaths snhglabrate, with long, scanty, tawny 
hairs at back, glaucous, tinted within and without; throat and eoUar 
broad and sparsely lannated; ligule obtuse, broad at apex, 3-4 mms. 

REFERENCES 

CAiiViNO, Eva Maheij de, t Mario. —^La Cana C. 46. Chaparra Agri- 
cola, I, 2, pp. 22-6. June, 1924. 

Rosenfeld, Arthur H.—Report of the Special Technologist for Cane. 
Ann. Rept. of the Insular Expt. Station of P. R., 1924-25. 

C-7C8. 

Brought by Commissioner of Agriculture Carlos E. Charddn from 
the t-antiago de las Vegas Experiment Station of the Cuban govern¬ 
ment Both ho and Mr. P Richardson Knntz, Agronomist of the 
Insular Station of Porto Rico, report it as very promising looking 
there, it uitli C-35, C-46 and C.H. 64(21 being about the only 
promising looking Cuban seedlings. These seeds failed entirely co 
germinate. On 8th June, 1925, Mr. Richardson wrote from San An¬ 
tonio de los Banos, in Havana Province, Cuba, that this cane looked 
very promising on the red lands there, hence more seed was obtained 
from Dr. Gonzalo Fortim, the Director of the Santiago de las Vegas 
Station, who reported it as the most vigorous grower of the Cuban 
seedlings and a good germinater, in July, 1925. Mr. Fortiin stated 
that he has never seen a cane having better general-purpose qualities. 
This seed, however, arrived in very bad condition and again failed 
to germinate. 

OB-64(21). (“Snper-ITba’’). See Plate IT, opposite page 119; also Plate 
XX, opposite page 157. 

A seedling obtained at the Agricultural Experiment Station. San¬ 
tiago de las Vegas, Cuba, by Drs. Eva Mameli and Mario Calvino, 
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through fertiliziBg Uba oane with the p<dlein of D-74 in IdSL 
Brought to the Insular Experiment Station of Porto Bieo in 1924. 
This cane has no appearance of a hybrid, but is typical of the North 
Indian canes such as Uba, Kavangire, Tekcha, Oshima, etc., as seen 
form the following description: 

Erect, fine vigor and good stooler, arrows freely.* Stalks long 
and slender, yellowish green with reddish purple flush and abundant 
grayish wax when young, changing to yellow c<flor with reddidi 
brown flush and black wax covering with age. Intemodes long, 
cylindrical, enlarged at base, slightly staggered, furrow traces to 
none. Nodes parallel and prominent, growth ring broad, even or 
slightly elevated, yellowish green to concolorous; root band broad 
and prominent, parallel, light green to concolorous; rudimentary 
roots large, few and scattered, 3-4 in rows, brownish to concolorous, 
tendency to sprout forming aerial roots; leaf scar glabrate and ap- 
pressed; glaucous band broad, inconspicuous, tapering from promi¬ 
nent root band to girth of intemodes. Buds ovate, medium size, 
slightly exceeding growth ring, germination apical, margins nar^.« 
uniform and on upper half only, sparsely lannated with short wlvery 
hairs, very light basal placs, tendency to premature germination. 
Ijeaf sheaths subglabrate, sides glabrate, yellowidi green, inSler base 
slightly tinted with purple, glaucous, closely adherent; throat narrow, 
very sparsely lannated with minute white hairs, few straggling hairs 
at margins; collar narrow and reaching midrib, glaucous; ligule nar¬ 
row at sides, abruptly enlarged and peaked at center, ligular process 
none. Leaf blades spreading with declining tips, narrow to medium 
width, dark green, minutely but uniformly serrulated at margins, 
q>ar8e basal ciliation. 

This cane has the same characteristic, so marked in all the North 
Indian canes, of snckering very late in its growth whenever there is 
an abundance of moisture. It apparently has one advantage over 
the Vba and Kavangire in that it does not seem to flower so pro* 
lifically or so early in the season as do these kinds. 

Mr. F. S. Earle, of the Tropical Plant Research Foundation staff 
in ('uba, wrote ns under date of 28th January, 1925: 

''In Culviiio'h 1*^(4 (C'h:i])Siria) on tliiii blink toco Hubsoii ii^nd . . Uba and 
its allies (Cayiiiiii 10, )) me not doin^; iis uell us (\ista1ina.” 

Again on the 18th August, 1925, Mr. Earle wrote: 

"The supposed hybrid 0-64, or 0-64(21) as Oalvino ealled it, is outgrow¬ 
ing Uba." 
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On 11th June, 1926, Mr. Earle wrote: 

‘'Oa the whole, (-64 (around Herradura, in Havana Province, Cuba) has 
given slightly better average sucrose (in eight series of analyses) than Uba and 
is rather beating it in tonnage, but at the last analysis, May 8, Uba was decid¬ 
edly ahead in sucrose (17 months). 


Variety 

Brlx 

Bucrose 

Purity 

Remarks 


20.84 

80.04 

18.12 

17.86 

86 04 
89.07 

2Drl in 20 kinds 
8rd in 80 kinds 




^'Both were ahead of everything else in that field except B.H. 10(12).’' 


This variety is planted out in tonnage tests at the Station with 
some ten other varieties of this type and is also included in the 21> 
variety substation at Bayaney. In both of these plantings it has 
germinated most excellently and stooled tremendously. 


OaLvmo, Eva MAifmii t Mabio. —^L» “cafia C.H. 64(21)” o sea la 
, “Super-Uba”. Chaparra Agricola, 1, 7 and 8, pp. 1-12. Nov. 

and Dec., 1924. 

HWBNFEU), Arthitb H.—^Report of the Special Technologist for Cane. 

AnnL ^pt. of the Ins. Expt. Sta. of Porto Bico, 1924-25. 

THE DKMBBABA BEEDIilKO OANXB 

The number of Seedlings introduced from Demerara is very much 
less than from Barbados. Most of them have made a good record 
and some are among our most important kinds. 

D-74. 

Seedling of White Transparent (B=Cristalina). While listed as 
a Demerara Cane because it is widely known as such and under 
that name has acquired a great deal of prominence in Louisiana 
and Mauritius, this cane is in reality one of the earliest Barbados 
seedlings 1 The late lamented Sir John B. Harrison worked con¬ 
jointly with Mr. John B. Bovell when the first seedlings were pro¬ 
duced in Barbados at the same time that Soltvedel, working inde¬ 
pendently in Java, also rediscovered the fertility of true cane seed. 
Shortly after the production of these seedlings and before the value 
of any of them had been yet definitely established—^in fact, before 
they were given permanent numbers—Sir John B. ETarrison was 
transferred to British Guiana as Director of Science of Agriculture, 
a post which he filled with distinction until his death less than a. 
year ago, and took with him a number of the first Barbados seedlini^s 
to work with until he could start producing his now famous Demerara 
series, of which he is responsible for some 70,000. These Barbados 
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seedlings were given Demerara numbers, both D-74 and D-95 having 
been amongst this transferred lot. 

D-74 was first imported into Porto Eico by Mr. D. W. May, 
Agronomist in charge of the Federal Agricultural Experiment Sta¬ 
tion at Mayagiiez, from the Audubon Park Experiment Station in 
New Orleans, Louisiana, where it was then beginning to give most 
promising results as a sweet, early-maturing and slightly frost- 
lesistwt cane. In 1909 Mr. Sewall reintroduced it, from ATitig na- 
Ihis time. It was included in the variety experiment at Aguirre in 
1911 and was in cultivation in this Station from 1911 to 1916, when 
it disappeared, to be reintroduced some six or seven years later. 

Earle states that in his experience m Cuba this kind usually gave 
3 per cent more sucrose than Onstalina in December, when the crop- 
usually begins. In the Aguirre experiments this kind cama out 
second in tons sugar per acre, producing 66.36 tons cane, with brix, 
18.55; sucrose, 15 68; purity, 84.5; tons sugar, 7.53. Station record 
follows description. 

Erect, then recumbent, weak grower and poor stooler. Stalks 
long and of medium girth, green changing to yellowisb-grecn, heavy 
bloom, no fiush. Internodes of good length, cylindrical, nearly per¬ 
pendicular, furrow none. Nodes constricted, oblique, growth-ring 
narrow, 2 to 4 mm., widening on outer margin of curves, elwn, green 
to concolorous; root-band vide, oblique, green to eoncolorous; mdi- 
mentary roots numerous and scattered, small and inconspicuous, in 
t to 6 rows, purplish to loncolorous; leaf scar glabrate, appressed 
behind; glaucous band medium width, constricted and conspicuous. 
Buds medium size, 7 by 9 mm., orbicular, never exceeding growth- 
:ing, germination sub-dorsal, margins very narrow and on upper 
tourth only, with sparse long hairs, lieavj basal placs covering low“r 
three-fourths, lannated along l-bro-iascular bundles of scales. Leaf 
sheaths wnth sparse vestiture of short white hairs at back, sides 
plabrate, no tinting; tliroat wide, glabrate, covered with black wax, 
split at sides, collar wide, glaucous, reaching midrib; ligule narrow 
at sides, becoming slightly wider and peaked at center; short, stubby 
ligular process on one side only. Leaf blades erect with declining 
tips, medium w idth, about 6 ems, dark green, margins minutely and 
uniformly serrulated to base, some basal ciliation. 
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91 2 
92.0 
91 85 
92.89 


(1) Highest in sucrose and punty out of 25 kinds 



A MONOOBAPH OF BTJOAB-OANE VAB1ETIB8 177 

This eane is today suffering severely from Mosaic in Louisiana 
and seems doomed to extinction there, the place where it has become 
best known, as it was a failure under DemCrara conditions. In 
Porto Bico since its rmntroduction it has not done at aU well, diow- 
ing a consistently weak growth and poor ratooning qualities, while 
i1 also has the tendency to flower very early in the season—Oetobei) 
to Novmnber—and of drying out rapidly thereafter. Planted out 
in tonnage experiments on good vega land at the station in the fall 
of 1925 along with most of the other Barbados canes in our collec¬ 
tion, it has failed utterly to keep up with the majority of these and 
is about the weakest cane in the lot. It seems to have very little 
place in Porto Bican cane culture. 

Gross, W. E.—^Estudios con Variedades de Ganas Imported. Be- 
vista !bd. y Agricola de Tucnm&n, XII, p. 85; 1921. 

Watts. Francis. —Sugar-Gane Experiments in the Tjeeward Islands, 
1918-19, p. 8. Issued by the Gomm. of Agriculture for the West 
Indies. 

D-es. 

Another Barbados early seedling, like D-74, q, i*. Imported 
from Audubon Park, Louisiana, in 1904 by Mr. May of the Maya- 
giiez Station. Mr. Sewall notes having received seed from Maya- 
giiez. In the crop of 1910 it stood highest in his tests in both brix, 
sucro-e and purity as follows: brix, 18.4; sucrose, 17.8; purity, 
96.70. It was cultivated at Gn&nica in 1910 and 1911, where Mr. 
Murphy notes that it was troubled l)y leaf spot. It was included 
in the variety plots at Aguirre in 1911, whcie it stood first in tons 
sugar per acre. Its record follows: tons cane, 68.31; brix, 18.45; 

sucrose, 15.78; purity, 83.7; tons sugar, 7.84. It does not seem 
to have been cultivated at this Station. Not seen in Porto Bico. 

The remarks made under T>-74 may be repeated here. This is 
another early-maturing kind that after making an exceptionally 
good record here has been completely abandoned and lost—a fact 
that is hard to understand, although, judging by its behavior in 
Louisiana, where it was always inferior to D-74 in general hardiness, 
with the exception of one or two of the lower river parishes, it could 
never have competed with such canes as B.TT. 10(12) or S.G. 12/4 
here. 

REFERENCES 

Broooi, Gesar. —^Memoria de la Estaeidn Experimental de Azflcar, 
1909; Lima, July, 1910. 
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SrtiBBS, W. 0<—Sugar Oane^ Field Expeiimei&ta, Varietiea of Cane. 

La. Agr. Sb^t. Station, BnU. 26, 2iid Ser., Feb., 1894. 

3X-108. 

BeoeiTed in December, 1924, tiirongh the eoarteqy of Sir John 
B. Harrison, Direetor of Soience and Agzicaltnre in British Gniana. 
No data as yet svailsble for Porto Bico. 

Beonmbmit, fair vigor, good stoder. Stalks long, medinm girth, 
green to ydlow. Intemodes medium length, oylindrieal, not stag* 
gered, no farrow. Nodes nearly even, parallel; growth ring narrow, 
2-4 mms., slightly elevated, conoolorons; root band narrow, paralld, 
conoolorons; rudimentary roots conspicuous, few and scattered, 8-4 
m rows, brown; leaf scar glabrate and appressed behind; glaucous 
band narrow, slightly constricted and conspicuous. Buds small, 5-7 
mms., not exceeding growth ring, plump, orbicular, germination 
snbdorsal, margins narrow, lannated and on upper half only, shoul¬ 
dering abruptly at sides, no apical tufts nor basal placs. Leaf 
sheaths lannated with long tawny hairs at back, sides glabrate, tinted 
within and without, glaucous; throat narrow and heavily lannated 
with long, coarse hairs; collar medium width, reaching midrib, lan¬ 
nated; ligule narrow, concave above at center and convex bdow, 
no ligular process. Leaf blades spreading with declining tips, m»> 
dinm width about 6 cms., dark green, margins minutely serrulated 
abundant basal ciUation. 

•D.-109. 

Introduced from Antigua by Mr. Sewall in 1909. It was proba¬ 
bly also included in the direct importation from Demerara made 
by Central Candvanas, though this was not so understood bjr Mr. 
Sewall. It is planted extensively in Eastern Porto Bico, especially 
in the districts about Candvanas, Bio Piedras, Fajardo and Naguaboi. 
Since the outbreak of mosaic in the western part of the Island, seed 
oane from this eastern region has been in strong demand and this 
variety has been widely disseminated. It is now probably planted 
more largely than any other of the Demerara seedling canes. It 
was first noted in the Ghi&nica reports in 1913. In 1915 there wne 
9 acres of it there but it has attracted no attention in that district. 
It has been in continuous cultivation at this Station sinoe 1911 and 
seed of it has been sent to many planters. 

Usually soon decnmbmit, good vigor and stooling, arrows, freely. 
Stalks long, medium diameter, red or reddish purple, heavy bloom. 
Intemodes medium to long, somewhat barrel-^ped, or sometimes 
sulx^lindrical and enlarged below, farrow shallow, often wanting. 
Nodes strongly constricted; growth ring broad, usuidly 4 to 6 mm., 
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even OT neerly eo, et fint yellowish then dsrk purple or brownish 
purple; root band narrow, 6 to 7 nun., strongly constricted, at first 
yellowish but at length darker than the internode; rudimentary 
roots small, crowded, in about 3 rows; leaf scar glabrous, appressed 
liehind; glaucous band narrow, 6 to 7 nun., constricted. Buds 
small, oval-ovate, obtuse, 8 to 9 X 8 to 9 mm., exceeding the root 
band but seldom exceeding the growth ring, margin very narrow, 
germination apical, inconspicuous basal place and scanty Tnai- giwfl i 
and apical vestitnre, sometimes snb-glabrate. Leaf uliftatliQ un th 
a short scanty vestitnre which is usually deciduous, leaving the 
mature sheath glabrate, strongly tinted, glaucous; throat 
■ with a scanty vestitnre of longer hairs on the margins; well 

marked, reaching the midrib, often with purplish tints, glaucous or 
the margins sparingly lannate; lignle diort, 2 to 3 mm-, nearly 
even; ligular processes irregular or wanting, sometimes one well 
developed. Leaf blades spreading, fiat, about 6 cm., rather dark 
green, the midrib scnnetimes purplisdi'with age, minutely serrulate, 
the base even and sparingly ciliate. 

This is a good general-purpose cane well adapted for gmieral 
planting. It closely resembles Bayada and Cristalina in cultural 
(haracters and requirements, but seems a little better able to with¬ 
stand unfavorable soil conditions. It seems to be especially well 
adapted to the red dude hills. It ripens a little later than Crista¬ 
lina, but develops equally good sucrose at maturity. It may be 
planted, either in fall or spring, but on account of its free arrowing 
should not be held over as cofia guedada. 

It seems to be a little more resistant to root disease than Crista¬ 
lina, but it is perhaps even more susceptible to mosaic, once it takes 
it, being resistant but not tolerant. Recent observations in the 
Trujillo Alto district indicate that it is strongly resistant or per¬ 
haps immune to gum diseases. If this proves to be true it will add 
greatly to its value. It suffers severely from Helminthosporium tae- 
chari leaf spot and the bundle fungus, Plaamodiophora. 

Its record as sugar producer is oidy moderately good at Fajardo, 
averaging about 2^ tons per acre. It was largely planted there, 
especial^ in hill lands. Our highest record comes from Central 
Lafayette on the south coast, first in sucrose as plant cane and 
second as ratoons out of 7 kinds tested as follows: 


Kind 

Date 

Age 

Brix. 

Suer. 

Pnnty 

ivia. 

1 

1 

◄ 

Plant. 

Bi 

90.8 

96.6 

D-IOQ. 

February 1916.. 

2nd. Rat ... 


19.6 

89.8 
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As reported m Cireolar 8, it stood: plant cane, 36 to 56 tons; 
total for 3 crops, 7872 tons; briz, 1842; saerose, 1498; purity, 
87.0. This would indicate an average yield of 2.89 tons sugar per 
acre for each of the three crops. Other analyses follow* 


Kind 

Date 

Age 

Arr 

1 xtr 

Brlx 

SUIT 

R S 

Parity 

Tiber 

Dia9 

1210 20 

Rat 10 mo 

No 

738 

14 23 

9 94 

822 

69 78 

864 

Rayada 

12 10 20 

Hat 10 mo 

No 

711 

16 84 

14 46 

176 

84 96 

808 

DlOO 

12 90'20 

Uat 9 mo 

No 

70 0 

18 94 

1( 48 

0 91 

86 68 

10 80 

DIOQ 

12 10 20 

Rat Omu 

Tiis 

67 4 

20 01 

17 86 

116 

89 70 

18 08 

DlOe 

12 24 20 

Pla 14 mo 


61 1 

19 68 

17 46 

0 67 

8917 

14 0 

Crlbtalina 

12 24 20 

Pla 14 mo 

No 

b>7 

18 88 

17 06 


90 66 

18 78 

DlOO 

2 121 

Pla 16 mo 

No 

66 .s 

18 0 

ir 44 


90 72 

1118 

0109 

2 4 21 

l*la 16 mo 


64 0 

17 6 

16 44 

062 

87 66 

12 24 

Gristallna 

24 21 

Pla 16 mo 

^es 

M2 

18 40 

17 27 

066 

98 86 

1108 

0109 

41 22 

1 

Pla 12 mu 

^es 

r)9 2 

19 61 

i 

17 28 

118 

88 66 

Station 

(rlhtallna 

41 22 

Pla 12 mo 

No 

64 6 

18 61 

17-2; 

0 70 

92 60 

Station 

0109 

6728 

Rat 121110 

^ es 

1 0 

19 go 

18 87 

0 72 

92 4] 

station 

Crlstaliiia 

6 7 21 

Hit 12 mo 

No 

i 

20 80 

19 92 

064 

96 77 

station 

010^1 

1 20 28 

1 la 13 mo 

No 


19 60 

16 Ml 


86 00 

Agairre 

O 109 

1 20 29 

Pla 141110 

No 


19 jO 

jr 41 1 


88 70 

Aguirre 

OlOQ 

120 23 

Pla 1) nio 

N > 


18 40 

1141 1 


78 40 

Aguirre 

0109 

12 2 24 

Pla 16 mo 

No 


1 10 

U 14 


80 80 

Akulrre 

0109 

1.1124 

Pla 16 mo 

No 


1( 20 

14 29 


82(0 

Aguirre 

0109 

■) 16 28 

Pla 14 mo 

No 



1612 


86 24 

Hatlllo 

( ristAlliia 

) 16 28 

1 In 14 ino 

No 



19 27 


94 36 

llaUllo 


In the last ozpeiiment at IlatiUo Fruit Farm, corresponding t^ 
the last t»et ol figures above, D-109 produeed 25 7 tons of eane and 
3 tons of sugar per acie, against 16 and 2 33 tons respectively for 
Onstalina on those rod shaly hills Earle (onsiders this variety of 
doubtful value for the South Coast 

RI I LKCNCBS 

Anmno, a M di—C ano Varieties in Northern Porto Rico Mem¬ 
oirs of the Association of Cane Tecimologists of P B, I, 1, pp. 
1-4, June, 1922 

(’ooK, Met T—Tlelminthosponum Leal Spot of Sugar Cane in 
Poito Rwo Join oi the Dept of Vgr of P R, VIIT 4 pp 
5-10, Oct, 1924 

D-116 

Seedling ot \Miit« Tianspannt 

Introdueod In Central ('andvanas As planted in Porto Ru'o 
this was the same as D-625, which sec There was some doubt as 
to which of these kmds is loally represented here, but the identity 
of the two have now been thoroughly established by the introduction 
of the two from pure cultures m Demerara m December, 1924 As 
a matter of fact, the true D-116 does not resemble D-625 in the 
least, being much more similar in general appearance to D-117. 
In a letter received from Sir John B Hamson, under date of 26th 
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September, 1923, he had the following to say in regard to this va¬ 
riety: 

0 

when raised with us, and it is still under cultivation in our experi¬ 
mental fields, very clearly resembles 1>-117, differing from it only in colour. Both 
of these canes were produced by us from one arrow of a White Transparent cane 
of a strain obtained from St. Kitts and then termed Caledonia Queen. The col¬ 
our of D-116 may be described as a dark green, with usually a patched dirty- 
looking soiled surface changing through soiled olive-green and light-green to a 
yellowish-green when mature. Where exposed to the sun the cane has a horn- 
yellow tinge and is blotched with large brownish red splotches. There is an irreg¬ 
ular distribution of ^bloom’ over some of the intemodes, the distribution vary¬ 
ing greatly, some intemodes being nearly covered with *bloom’ whilst others 
show very little. On stripping the adherent leaf sheaths from the upper joints 
some are seen to be faintly striped, a characteristie of the majority of canes of 
White Transparent parentage, while others am of uniformly light-green colour. 
The lowest intemodes of the cane, dark green in colour, are short and cylindrical. 
The higher intemodes become longer with growth until somewhat over the me¬ 
dium length. In some cases the joints are straight and in others somewhat stag¬ 
gered but always tend to become markedly constricted as the cane matures; 
while the canes generally tend to rapidly taper off in diameter with increasing 
length. In our trials we found it very difficult indeed to distinguish between 
B-110 and D-117, the latter however, as a rule gave juice of somewhat higher 
saccharine content and purity than did the former. Over several crops on large- 
scale trials their yields of cane and of sugar were practically identical, the differ¬ 
ences as a rule being well within the range of probable error. It is now, how¬ 
ever, many years sinoo we ceased to cultivate D-116 on a large scale plot. The 
planters here did not care for either D-116 or D-117, as these canes whon grown 
on our heavy soils tended to bo very fibrous, while their jiclds rapidly decreased 

when cultivated as ratoons. Even in Demerara there was confusion on one 

plantation between the varieties numbered D-116 and D-625, but when I exam¬ 
ined specimens of the cane growing there those termed 116 were typical 625.” 

Erect, at length recumbent, good vigor, fine stooler. Stalks long, 
medium girth, green changing to yellow like D-117 on exposure to 
gun, some bloom and flush. Intemodes long, cylindrical, slightly 
enlarged at base, slightly staggered; furrow traces to none. Nodes 
tJightly enlarged, oblique; growth ring medium width, 3-5 mms., 
elevated, concolorous; root band wide, oblique and cbncolorous; 
rudimentary roots abundant, large and rather crowded, in rows 3-5, 
brownish; leaf scar glabrate and appressed behind; glaucous band 
broad, slightly constricted, inconspicuous. Buds medium size, 7-9 
mms., plump, triangular ovate, not exceeding growth ring, germina¬ 
tion apical, margins narrow and on upper half only, lannated, very 
short apical tuft, light basal placs. Leaf sheaths subglabrate, slightly 




182 THE JOURNAL OF THE DEPABTlfENT OF AOBIOULTUBB 

tinted inside and ont, ghtneoDS; throat indistinet, broad, lann a t ed 
with coarse hairs; eollar narrow, darik readiing midrib, fdAHOona; 
ligole narrow «Lcq>t at center, mncave below, nearly even above, 
liffolar process 2-3 ems., long on one side only, lanceolate. Leaf 
blades spreading with declining tips, medium width, about 6 ems., 
dark green, minutely and uniformly serrulated except at base, very 
sparse basal ciliation. 

BSFEBENOBS 

F. S.—^Note on this variety and D-626 in the Intomational 

Sugar Journal for Aug., 1923, p. 432. 

Watts, Fbanchs. —Sugar-Cane Experiments in the Leeward Tslands, 

1919-20.—^Imperial Dept, of Aipr. for the West Indies. 

*1>-117. See Plate XZT, oppoeite page 160. 

Imported from Audubon Park, Louisiana, in 1904 by Mr. May 
of the Mayagdez Staticm. It was mentioned in the Guknica reports 
for 1910 as among the best canes for that distriet and was until 1922 
more widely planted there than any other kind. It was included 
in the variety test at Aguirre in 1911. Fajardo reports forH913 
mention it among the three best canes for that district, but at present 
it is hardly planted there It has been sent out from here very 
widely. It is probably more widely planted in Porto Bico than any 
other Demerara seedling except D-109. 

Strictly erect, good vigor and stooling, arrows freely and early. 
Stalks long, medium diameter, green then yellowish, Audi none or 
very slight, little or no bloom. Intemodes medium to long, straight 
or somewhat staggered, cylindrical or sometimes larger bdow, furrow 
slight or none. Nodes scarcely constricted, somewhat oblique; growth 
ring narrow, brownish, prominent, the widest part of the stalk; root 
band oblique, 8 to 10 mm., light green, tapering downwwd; rudi¬ 
mentary roots crowded in about 4 rows, leaf scar glabrous, appreased 
behind; glaucous band slightly constricted, about 8 mm., conspicuous. 
Buds large, ovate, obtuse about 14 X 14 mm., exceeding the growth 
ring by one-fourth, margin narrow, uniform, germination apical or 
subapical, often developing, with short basal placs^and scanty short 
vestiture. Leaf sheaths with scanty short appreased vestiture often 
becoming nearly glabrate, green somewhat glaucous; stained with 
purple at base within; throat densely lannate and with a conspic¬ 
uous vestiture of long hairs on the margins and behind the ligule; 
collar conQ)ieuon8, dark brown, reaching the midrib, lannate on the 
margins; ligule short, 2 to 8 mm., nearly even; Ugalar processes 
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imeqaal, one nnuUy strone^ devdoped often 2 em. long, acute, the 
other usually wanting. Leaf blades subereot, crowded, flat, somewhat 
two-ranked, dark green, 6 to 7 cm., wide, very minutei^ serrulate^ 
the base even, not dliate. 

This is one of the best of these canes for geueral planting in 
Porto Bioo. It thrives on a great variety of soils. On the low com¬ 
pacted vegas it will give a tonnage almost or quite equal to Yellow 
Caledonia. Li the red shale hills it will decidedly exceed that kind. 
It is, however, late in maturing and should always be planted in the 
fall as gran cultura. It arrows too Lreely to be hdd over as oalia 
quedada, on long crop. 

It is decidedly more resistant to both root disease and mosaic than 
Oristalina and Bayada and it is usually a good ratooner. Its renrt- 
ance to gum disease is not fully determined but it seems to be good. 
At least no diseased canes of this kind have been found, although 
it occurs in mixed plantings where the Otaheite is heavily infected 
by gumming. 

Early in the season it is poor in sucrose, especially in the stalks 
that have not arrowed. When fully mature it devdops about the 
same per cent of sucrose as Oristal^. It should never he planted 
in mixed plantings where it is likely to be cut too green. Its record 
at Aguirre in 1911 was as follows: tons cane, 69.821; brix, 17.09; 
sucrose, 13.52; purity, 79.01; tons sugar, 6.59. It was third in ton¬ 
nage among the kinds tested, but these plots were cut in January 
and this cane was evidently still too green to have developed its 
best sucrose. Mr. Sewall reports that in 1910 this cane stood second 
in sucrose and purity by mill test at Naguabo. Its record was; 
brix, 16,7; sucrose, 15.70; purity, 94.0. The Fajardo reports were 
usually low, seldom averaging more than 3 tons sugar per acre. At 
Central Lafayette, April 1914, as plant cane it gave: brix, 21.1; 
sucrose, 18.6; purity, 88.1. As second ratoon in February 1916, it 
gave: brix, 20.4; sucrose, 18.0; purity, 88.2. In Ouinica, December 
1920; a field of 12.85 acres of grm culiwra gave, tons cane, 49.715; 
brix, 15.27; sucrose, 13.24; purity, 84.22; tons sugar, 5.23. Here 
again the cane was evidently too green. At this Station, as reported 
in Circular 8, it stood second in terns cane as plant cane, but fell 
to sixth place in total tons from three crops. The record follows: 
tons cane as plant, 57.23; total fog 3 crops, 99.55; brix, 17.50; su¬ 
crose, 15.92; purity, 90.9. Cristalina record in these tests was tons 
plant cane, 43.87; total for 3 crops, 77.52; brix, 16.60; sucrose, 
15.02; purity, 90.6. This would figure an average of 3,972 tons 
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mKgar for oMh tho throe crops for D-117 and 2^1 tons for Crli* 
talina. Some more recent analyses are: 


Kind 

Date 

Age 

An. 

Estr. 

Brlx. 

Suor. 

R.S. 

Pori. 

Flbar 

D'117. 

12-8IMD 

Rat 9 mo. 

No 

69.18 

15.18 

12.15 

1.60 

80.80 

ll.W 

D-117. 

l»«)-20 

Rat 9 mo. 

Yes 

67.2 

16.58 

18.68 

1.71 

82.62 

ll.X 

D-117 . 

12-2D-90 

Hat 14 mo. 

No 

67 6 

16.80 

18.78 

0.72 

84.64 

10.8 

D-117 . 

18-2IMD 

Rat 14 mo. 

Yes 

68 7 

17 20 


0.21 

87.88 

10 85 

CrlfitBllna. 

ia-ao-20 

Rat. 14 mo. 

No 



16.58 

0.28 

88.74 

0 X 

D-117. 

1-S(HK1 

Rat 16 mo 

No 

67.6 

16.55 

12.94 

1.17 

88.21 

10.40 

D-117. 

l-SMl-21 

Rat 16 mo. 

Yoa 

67 0 

18.80 

15.82 


86.44 

ll.X 

Grl*<Ullna. 

i-«Ha 

Rat 16 mo. 

No 

70 8 

17.85 

16.14 


00.42 

11 28 

D-117. 

34^1 

PI. 16 mo. 

No 

64 7 

17.20 

14.71 

1.60 

86,62 

12.x 

D-117. 

34-21 

PI. 11 mo. 

Yes 

61.5 

17.50 

15.20 

1 18 

, 86 86 

12.88 

GrlflUdlna. 

84-21 

PI. 16 mo. 

Yes 

06 2 

18 40 

17.27 

0.66 

08 86 

11.88 

D-U7. 

4-6-21 

PI. 18 mo. 

Yes 

68.0 

19.45 

18.02 

0.266 

08.48 

10.47 

D-117. 

4-8-22 

PI. 12 mo. 

Yes 

66.7 

19.51 

16.87 

1.67 

88.90 

Station 

Griatalina. 

4-8-22 

PI. 12 mo. 

No 

63 6 

18.61 

17.22 

0.70 

92.60 

Station 

D-117.. 

64-28 

Rat 12 mo. 

Yes 


20.66 

10 92 

0.48 

94.01 

Station 

CrlAtalina. 

64-28 

Rat 12 mo. 

No 


20 80 

19.92 

mm 

96;77 

Station 

D-117. 

1-2448 

PI. 18 mo 

No 

_ ^ . 

19.90 

18.76 


84.20 

Agulne 

D-117. 

2 28-28 

FI. 14 mo. 

No 


19 70 

15.70 


79.70 

Agulne 

D-117. 

8-23-28 

PI. 16 mo. 

No 


19.x 

16.52 


81.70 

Affuine 

D-117. 

4-21-23 

PI. 16 mo. 

No 

Tons 

18.10 

15.89 

Tons 

86.x 

Aguirre 





eaue 



sngar 







per 



per 







acre 



aero 



D-117. 

8-23-24 

PI. 22 mo. 

Yea 

E2KI9 


16.02 

6 88 

86 X 

llatillo 

Rayada. 

8-29-21 

PI 22 mb 

No 

6 66 


16.67 

0 80 

88.20 

(laUllo 

D-117 . 

4-11 28 

Kat 15 mo. 

Yes 


nvoi 

19.87 


92.28 

Station 

RU10(12). 

4-11-28 

Rat 16 mo. 

No 


24.25 

28.20 


X 26 

RtatiOT 

D-117 .7 . 

6-7-24 

PI. 11 mo 

Yes 


18 60 

15.80 


84.24 

llatillo 


6-7-24 

PI. 11 mo 

No 


19.20 

16.82 


87.x 

Uatlilo 

D-in'.V.. 

11-7-24 

PI. 11 mo. 

Yes 


18.60 

77 54 


57.84 

Station 

D-117 . 

124-24 

PI. 12 mo. 

Yos 


15 20 

11 91 


78.86 

Station 

D-in . 

19-25 

PI. 18 mo. 

Yea 



18.06 


81.87 

Station 

D-117... 

1-9-25 

PI. 17 mo. 

No 

26 79 

17 80 

16.68 

8 ii 

87.x 

Agulne 

D-117 ... 

24-26 

PI. 16 mo 

Yea 

40 60 

11.98 

12.70 

3.76 

86.x 

Station 

BTI10(12). 

24-2B 

PI. 16 mo. 

No 

51 81 

17.48 

15 60 

6.06 

X.X 

Station 

D-117 . .. 

6-27-26 

Rat 12 mo. 

No 

20 68 

21.X 

17.84 


64.87 

Station 

H-109 . 

5-27-26 

Rat 12 90. 

No 

26 IX) 

18.96 

16.70 

. 

88.10 

Station 


befebencks 

Babrow, E. H.—Cane Varieties at Gufinica. Mem. Assn. Sag. Tech. 

of P. B. I, 1, pp. 5-^; June, 1922. 

Mate, Juuur.—T he Gumming Disease of Sugar Cane. Ibid, pp. 
18-21. 

•D-147. 

This kind is ])resent in the experimental plots at Fajardo. Seed 
was brought to this Station in November, 1919. But failed to ger¬ 
minate. Not seen elsewhere. We find no record of its introduction. 
Earle obtained a little seed from Fajardo in 1920 and obtained one 
stool, which proved to be typical Yellow Caledonia. A row of this 
variety was planted at the Insular Station for study and comparison 
in Novmnber, 1924, and turned out to be only Yellow Caledonia, 
hence its cultivation here as D-147 has been finally abandoned. 

iMaa 

When the writer arrived at the Insular Experiment Station m 
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1928, tiuB cane was growing wdl and being distributed under this 
number, but a dose study by the writer and Idr. Luis Serrano bas 
shown that this is just another case of mixed numbers, as the cane 
is idffiitical in every respect D-448, whidi see. 

D-847. 

Obtained, on recommendation of Mr. P. Bicharson Euntz, Agron¬ 
omist of the Insular Experiment Station of Porto Rico, from Dr. 
Ghmzalo Forttin, Director of the Cuban Experiment Station at San¬ 
tiago de las Vegas, in July, 1925. It arrived in bad condition and 
fhiled to germinate; hence Dr. Fortun was requested to make us 
another small sending, but the seed again came wrapped only in 
newspaper and arrived in such a dried out condition that no geiv 
mination could be secured. Dr. Fortun wrote the author in regard 
to this variety on 18th July, 1925: 

<<The D-247 was recommended to you undoubtedly on account of the facta 
I am now goingf to relate: Along about 1911 or 1912 we sent to the Quinta de 
loa Molinos^ where our agricultural school is located^ some 60 varieties of cane. 
Borne years later, probably about 1919,1 discovered mosaic in this field, although 
nothing was done to destroy the diseased varieties, hence all the varieties there 
Buffered from the attacks of the disease according to their resistance to same. 
Last May I visited this field in order to obtain some varieties which had been 
sent from the Experiment Station and had since been lost from our collection; 
many had been completely destroyed by mosaic, others were very heavily in¬ 
fected and one was noticeably, on account of its vigor and remarkable de¬ 
velopment. 1 was able to determine this outstanding ono as l>-247. In spite 
of the fact that its leaves showed all the characteristic markings of the disease, 
its development had not been impeded, which fact forces me to the provisional 
conclusion that, in spite of being susceptible to mosaic, this disease does not af¬ 
fect its development materiallj.’* 

D-365. 

Noted by Cowgill as occurring at Dolores, Rio Grande, July 15, 

1912. No other record of this cane. 

Not seen. 

*Z>-867. See Plate XXII, opposite page 185. 

This cane figured in Cowgill’s notes as occurring at Fajardo In 

1913. We have no record of its introduction. Seed was brought 
from Fajardo to this Station in November, 1919. It was included 
in the Santa Rita immunity experiment where it suffered considerably 
from root disease and top rot and was severely attacked by mosaic. 
It seems to have no special value. 

Erect, good vigor, i>oor stooler.. Stalks long and of good girth, 
yellowish-green basal edor, heavily overlain with red, changing to 
purple, heavy Uoom. Intemodes medium to long, appressed at 
sides amd noticeably enlarged at base, dightly staggered, no furrow. 
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NodM oonstricted and oUiqoe; growth-ring wide, 4 to 6 atm., grceii* 
iah to oonooloroa^ devated; root-band narrow, yeUowiah-grean to 
coneolorotu, overirid with wax covering; radimentaiy roots amall, 
nnmeroiiB, crowded and inconapionoTis, in rows 4 to 6, pnrplidi to 
umooloroiiB; leaf aear cdebi’ete, broad and prominent in firant and 
appreeeed bdiind; glaucous band narrow, constricted, inconspicuona. 
Buds medium to large, 7 by 9 mm., orhicular, reaching growth-ring, 
germinatian sub-apical, margins narrow, on upper half only, abruptly 
dionldered at sides, lannated, very short, but broad, apical tuft, heavy 
basal plaes, heavy lannstion along fibro-vasculiur bundles. Leaf 
dieatfas sub^f^brate at ba<^ sides glabrate, heavily tinted without 
and slightly within, somewhat glaucous; throat wide, dark gray, 
lannated with diort appressed hairs, some strage^ing coarse hairs at 
aides; collar broad, dark colored, reaching midrib, lannated with 
tiny velvety hairs, reaching midrib; ligule narrow, 2 to 4 mm., 
nearly even, no ligular process. Leaf blades spreading, broad, 8 to 
10 oms., not flat, dark green, margins minutdy somlated except at 
base, scanty basal eiliation. 

This is a flne-lo<fldng and very sweet cane, but it is a very^oor 
stooler, the only way to get results with it being to plant very thickly, 
as Mr. W. G. Dreier does at the Hatillo Fruit Farm. It made a bad 
failure in Earle’s trials at Aguirre during 1921-23, but at the HatiUo 
Fruit Farm, handled as indicated above, on poor shaly red day hill¬ 
sides, it has the following record from cane ground at Centrd Vic¬ 
toria on 16th May, 1923: 


VarlAty 

Tqs raiie 
por acre 

Purity 

Bncrr so 

Yield 

factor 

Tub buirar 
per acre 

Age 

D867 

21 70 

qo 02 

19 04 

14 09 

8 06 

PI 14 months 

Cristalina 

16 00 

94 36 

19 27 

14 69 

2 88 

PI 14moDtb3 

D857 

82 04 

89 30 

16 61 

12 16 

8 89 

Rat 10 months 

D867 

26 87 

(Avoraffo over two year^) 

8 47 



BEFBKifiNGBS 

Eablb, F. S.— The Resistance of Cane Varieties to the Ydlow Stripe 
or Mosaic Disease. P. B. Ins. Expt. Sta., BnQ. 19; 1919. 

VivB, Rafaxl a. —Our £hq>erience with Cane Varieties. Mem. Assn. 
Sugar Technologists of Porto Rico, 1,1, pp. 28-31; June, 1922. 

D-419. 

Received in Decmuber, 1924, through the courtesy of Sir John 
B. Harrison, Director of Science and Agriculture in British Quiana 
and the originator of this variety. No data as yet available as to 
the conduct of this cane in Porto Rico. 

Erect, at length recumbent, good vigor, flne stooler. Stalks long. 
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medium girth, green to ydlow, abundant bloom. Intemodee long, 
eylindrieal, dightly enlarged at base, appressed laterally to bad, 
subtly staggered, farrow broad and shallow. Nodes nearly even, 
oUiqne; growth ring mediom width, 3-5 mas., slightly devated, 
conedoroos; root band oUiqae, oonooloroos; mdimentary roots few, 
large, seattered, 3-4 in rows, grem changing to purple; leaf scar 
glabiate and appressed behind; glancous band brood, constricted 
and inconq>icaoa8. Bads mediom to large, 8-10 mms., triangular 
ovate, exceeding growth ring by one-third, germination apical, mar¬ 
gins broad, flat, uniform, shouldering at base, glabratc, diort and 
scanty apicd tofts, light basd placs. Leaf sheaths widi abandant 
dorsal vestitare of diort, tawny, deddoous hairs, sides {^brate; 
slightly tinted inside and out, glaucous; throat brood, dark and well 
deflned, covered with short appressed hairs, straggling hairs at mar¬ 
gins, tendency to split; collar wide and well deflned, reaching midrib, 
lannate; lignle narrow, nearly even, no ligular process. Leaf Uadea 
spreading with declining tips, broad, 7-9 cms., dark green, minutely 
serrulated at margins, some basal eiliation. 

*]>-433. See Plate U, opposite page 119. 

We have no record of the introdnetion of this cane. In Mr. 
Crawley’s notes under date of June 24, 1913, it is mentioned in a 
lift of the best canes for the Fajardo district given by Mr. McConnie. 
It a now being planted at Fajardo more largely than any other 
variety and it is giving heavy average tonnage and sugar per acre. 
Seed was brought from Fajardo to this Station in 1918. It is doing 
well here, but apparently no better than 1>-117. It has been seen 
elserwhere in the Santa Rita immunity experiment, where seed was 
sent from Fajardo, at Central Carmen, where it was a failure, at 
Hatillo Fruit Farm and at Centrals Mercedita de Yabucoa and 
Agairre. 

Erect or at length declined, good vigor and stooling, seldom ar¬ 
rows. Stalks long, medium stout, green with a alight pink flush 
completely covered by a dense gray bloom Intemodes long, cylin¬ 
drical or somewhat enlarged below, staggered, farrow none. Nodes 
constricted, oblique; growth ring narrow, even or a little sunken, 
greenish; root band about 8 mm., coneolorous; rudimentary roots 
large but indistinct, in about 3 rows; leaf scar glabrous, appressed 
behind; glaucous band almost completely obseur^ by heavy bloom 
of the intemode. Buds broadly «ovate, obtuse, altout 12 to 14 X12 
to 14 mm., exceeding the growth ring by one-fourth, margin me¬ 
dium width, uniform, germination subdotsal, basal place short, mar¬ 
ginal vestitare heavy, ending in a pronounced apical tuft and ex- 
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toiding dofwn the back of the bud to the germination point. Leaf 
dieatha with a moderate veatiture of long, stiff, assorgent hairs, green- 
idi, densely glaucous; throat lannate and with a sparse vestiture of 
long hairs on the mai^^ and behind the ligule; collar narrow, 
leaching the midrib, pallid, glaucous, slightly lannate on the margins; 
ligule about 3 mm., margin fimbriate-eiliate; Hgular processes none. 
Leaf blades erect, the tips declined, broad, flat or the margins slightly 
revolute, reaching 8 cm. or more, dull blue-green, serrulate to the 
sparingly dliate base. 

This cane seems to be partieularly adapted to the low, compact 
maritime vegas and the yeUow clay alluviums on the northeast coast, 
where Bayada and Giistalina have failed so badly. It grows fairly 
well on the red shale hiUs, but seems to have no advantage there over 
a number of other canes. It could be used to advantage wherever 
Yellow Caledonia is being planted, for it will shield equal tonnage 
and give better sucrose. It is best planted in the fall as gran cuJr 
tura, though it can be used for spring planting. It arrows so little 
that it would probably stand over well for long crop or cofla guedaia, 
but this has not been tested. 

It was included in the Santa Bita immunity tests but the results 
were not conclusive It seemed, however, to have good resistance to 
mosaic and it certainly resists root disease and ratoons well, espe¬ 
cially on low compact lands. 

At Fajardo it has given the following average results in tons of 
sugar per acne. In 1915, 3.73 tons; 1916, 3 47 tons; 1917, 3.44 tons, 
and in 1919, 3.75 tons More recent analyses here as follows: 


Kind 

Date 

AK( 

Extr 

Brlx 

SutT 

U S 

Purl 

Pibor 


11 JH20 

Bat 13 mo 

67 9 

16 67 

12 9b 

2 48 

79 66 

10 18 

Ayo of 5 ( horibon 

11 29 20 

Bat 13 mo 



13 68 

1 67 

87 88 

12 29 

])4'U 

1 10 21 

Bat 14 mo 

Oo 9 

19 10 

13 08 

1 81 

86 29 

10 91 

Grlstallna 

1 10 21 

Bat limo 

71 4 

17 90 

15 34 


86 67 


D48a 

2 28 21 

Bit 16 mo 

72 2 

18 90 

19 16 

1 49 

86 36 

11 12 

Crl<(taliua 

2 29 21 

Bat 16 mo 

7J 4 

18 00 

17 40 

0 30 

02 06 

12 58 

D43a 

4r_21 

_P1 18 mo 

67 1 

19JB0 

18 18 

0 98 

02 24 

11 84 

D438 

i 20 21 

ri 18 mo 


20 00 

16 62 


8) 10 

Airulrn* 

D438 

220 29 

VI 14 mo 


20 60 

16 50 


80 90 

Affiilrre 

D4i') 

8 19 29 

VI 19 mo 


20 90 

17 11 


83 60 

Afnilrre 

Dm 

4 18 23 

IM Ibrao 


19 10 

16 10 


84 80 

Afiulrre 

Dm 

292h 

1M lb mo 


13 99 

11 10 


79 60 

Station 

BH 10(12) 

.92b 

n 16 mo 


17 49 

15 a) 


86 06 

Station 


In the tonnage experiment at the Station, in comparison with 
BH-10(12) and fourteen others of our best canes, D-433 stood sixth 
in production of cane per acre, but only thirteenth in sucrose and 
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eighth in production of sugar per acre, producing 52.22 tons of cane 
and 4 tons of sugar per acre, in comparison with 54.81 and 6.05, 
respectively, for the BH 10(13), which stood fourth in tonnage of 
cane per acre, fourth in sucrose content and second in production of 
sugar per acre. Earle considers that this variety did not come up 
to expectations in Aguirre. The following letter from Mr. F. Gol6n 
Moret, Chief of the Agronomical Laboratory at Central Mercedita de 
Yabucoa, gives the results Efynthetically as obtained at that Central 
luring the crop of 1923 with this variety: 


Ckvtr\t. Mercedita 
The Yabucoa Sugar Company 
Yabucoa, Porto Biro 


8b. Arthur H. Bosenteld, 

Teendloqo Especial, 

EHtaci6n Experimental Insular, 

Bio Piedras, Porto Bico. 


JULH) 17, 1924. 


Muy Sr. n. y AMIGO: 

Tenemos el gusto do informarle a continuacidn los resultados obtenidos por 
nosotros durante el pasado eosecho, con la cafia l>-483: 


(’OLONIA ''INGPNIO'' 

Cana__ 

OucrcliiR —- 

Tonoladas de cafia- 

Tonolad.as de cafia por cuerdu. -- 

Siembra de Gran Cultura 
Analisis del ]ugo normal: 

Brix - 

SucTosa- 

Piireza-- 

Beiidhiiiouto on azficar 96®.- 

Tons de a/ficir 96° por cuerda_ 


l)-483 
28. 3.3 
1,189. 91 
42 


10. 32% 
12. 78% 
78. 30% 
9.124% 
3 S32 


COLONTA "iStETA^^ 


De osta colonia molimos cafias de gran cultura y de retofios, jiero debido a 
que no hem os podido determinar cufiles an/ilisis corresponden a las cafias de gran 
cultura y cufiles a las de retofios, hemos aplicado el promedio de los an&lisis al 
total de la cafia molida obteniendo los siguientes resultados: 


Cafia- T>-J33 

Cuerdns- 300.75 

Toneladas de cafia_ 3,203.12 

Toneladas de cafia por cuorda_ ^ 31. 79 

Siembra do gran cultura ^ 

Anfilisis del jugo normal: 

Brix- 16.38% 

Sucrosa- 12. 66% 

















m wBajpvrnobimtnmfjmmminwmiKWffiim 

9mm... . ... }f*tll6 

awMWwiiwto m MritewT W* ___ i.M«« 

Tw l t a— asAear por aamte (M*)——^...^ 9 . 949 % 

Vmimum ameho guto at •aalaiatnu'l* aaaJguiaia atm iaitimtuiUn fM 
V4. iBtaaM 

8bi «tto parttrakr por d pmoBte, aoa niMiiUBaM do Ud. ottoo. m. m f 
MBigOI^ 

OnmuXi IfwnonA. 

V. OoUiK Utmm, 

J0f0, Xotonrtono .dpnwdmioo. 


Vvn, RiVAXL A.—Our Eiperienoe with Gane Varieties. Mem. Aaan. 

S^. Teeh. of Porto Biec^ 1,1, pp. 28-^1; Jnne, 1922. 

/dem.—Ifonthiy Beporta of the Fajardo Experiment Bta. 1928-26. 

iMse. 

Beoeived in December, 192^ through the oonrteqy of Sir John 
B. Hartiacm, Director of Science and Agricoltiire in British Guiana 
and the oiiginater of this variety. No data as yet available aa to 
the conduct of this cane in Porto Bieo. 

Becumbent, fair vigor, good stobler. Stalhs long and of jSod 
girth, green to yellavr, heavy dark wax deposit. Intemodes long, 
tumid, dightly atagge^ no farrow. Nodes slifldttly constrieted, 
oblique; growth ring narrow, 2-4 mms., slightly elevated, ooncolorous; 
root band wide and oMique, concbloroas; rudimentary roots few, 
small and scattered, 4-6 in rows, purplish to brown; leaf soar gjlab- 
rate and appreased behind; i^ucons band constricted, broad and 
iaconapicnouB. Buds extremdy small, 4-6 mma., plump, never reach¬ 
ing growth ring, oiinoalar to keystone shaped, germination subapical, 
margins narrow, flat, on upper half only, purple, glabrate, no apical 
tufts, li|^t basal placis. Leaf sheaths extremdy lannated at badt 
and aides, green, inner base heavily tinted with purple, slightly idm- 
eous; throat medium width, indistinct, lannated with diort appreased 
hairs; collar wide, reaching midrib, tdniuoaa; ligule narrow except 
at center, where lower side is concave and nearly even above, ligolar 
process none. Leaf blades spreading with dedining tips, medium 
width, about 6 cma., dark green, margins serrated almost to base, soma 
basal dilation. 

*l>-44a. See Plate lit, oppoaite page 191. 

This eane was at one time eondderably planted at Fajardo^ but 
we have no data concerning its introduction. It aeems to have bean 
first planted at tide Station in the spring of 1918, presumably with 





M 36 (POJ) 


inuatratkm Iqr 
Mano BRAU. 


Jamaica 72 


E. K. 28 



Ac rAtmsm m 

■pA fnm Vi|trd«. It lial Iwen ton tboirlMin at tito H ati lto Frolt 
INttio, Ur. Dnier having ohtained the teed from Ur. Earle, and at 
Igainre, where Mr. Earle alao took eeed from the Station. 

Ereet or at length oomewhat deoombent, good vigor and itooling^ 
amnni, freqnntly. StaUn Ing, medium etoat, dull pnride fading 
to dirty brown on matority, heavy bloom. Intonodes medinm 
hmgth, atraight or nearly so, ojf^lindrieal, or enlarged bdow,,furrow 
Nodes searedy eonstrieted, somewhat oblique; growth ring 
broad, a little sunken, greenish or ydlowish; root band 8 to 10 mm., 
greenish: rudimentary roots small, obscure, purplish, crowded in 4 or 
5 rows; leaf sear glabrous, appressed behind; glaucous band 8 to 10 
nun., searody constricted, not conspicuous. Buds broader than long, 
obtuse, plump, about 14 to 15 X12 mm., not exceeding the growth 
ring; margin narrow, uniform, germination dorsal, basal plans, mod¬ 
erate, marginal vestitnre of medium length hairs and lines of diort, 
white, appressed hairs along all of the vascular bundles of the bud 
Males. Leaf sheaths with a short, scanty appressed vestitnre when 
young, usually glabrate with age, idoucous, strongly tinted; throat 
lannate and with a vestitnre of rather diort whitish hairs; collar 
reaching the midrib, pallid, lannate with short white hairs; ligule 
8 to 4 mm., even; ligular processes none. Leaf blades subwect, the 
tips drooping, flat, about 7 cm. wide, medium dull green, sermlata 
to the base, not dliate. 

This cane is not being extended at Fajardo, where it was not 
consideted fully satisfactory. Here and at the Hatillo Farm it is 
very promising, especially <m hill lands. Apparently it needs open, 
porous soils. It diould tried on the red coral lands. It seems to 
mature early and promises to be usefol for spring planting. 

It was not ineluded in the Sants Bits immunity experiments and 
but little is known regarding its disease resistance. 

At Fajardo its record in sugar production is poor, being only 1.61 
tons per acre in 1916, 1.87 tons in 1917 and 2.69 tons average on 
an area of 28 acres in 1919. More recent analyses here are as fol¬ 
lows: Its promise of tonnage is better than the average. 


Kind 

Dtto 

Age 

Arr. 

Eztr. 

Briz. 

Sacr. 

B.& 

Purity 

Fiber 

CrtittHmi. .. 

CMstallnt. 

0441.. 

1441.. . 
1441 .. 

mi... 

2441. 

4241.. . 

PL U mo. 

PLUmo. 

PL ISiao. .... 

PL U mo. 

PL 18 mo..... 

I 

66.6 
66.6 
• 66.6 
68.7 
68.4 

18 68 
16.86 
18.40 
16.20 
17.80 

16 86 
16 86 
16 61 
IS 86 
16.14 

. 188 
0.66 
087 
086 
0.66 

86 18 
80.66 
88 78 
86.48 
80.40 

18.10 

u'SI 

U.» 

18.84 
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The following analyses have been obtained from 1928 to date: 


Variety 

Date 

Ins. cane 
per acre 

Age 

Brix. 

8ner. 

Purity 

Location 

Tni. sag. 
per acre 

D-448 . 

8-19-28 
Jan.. 1925 
5-7 28 
5-7-28 
Mar.. 1924 
Mar.. 1924 
11-7-24 1 
2^26 
2-9-26 
6-27-26 I 
5-27-26 


G. C. 18 moa.. 
G. r. 16 mO'... 
(i. (*. 16 moh 
(J. C 10 nios. 

G <\ 22 mos 

G. C. 22 moa . 
G. C. 14 moa . 
G C. 16 mos 

G. C. 16 mos.. 
Rat. 18 mos .. 
Rat. 12 mos 

20.40 
16.50 
20 70 
20 80 

17.18 
18 58 
10.96 
19.02 
16 16 
16 67 
12 64 
11.82 
15.00 
18.07 
16 70 

84 10 
81.90 
96 48 
95.77 
87 60 
88.20 
80.25 

82 e 
86.06 
89.28 
88.10 

Aguirre 

Aguirre 

Rxp. 8ta. 
Exp. Bta. 
Trujillo Alto 
Trujillo Alto 
Exp. Hia. 
Exp. Bta. 
Exp. Btli. 
Exp. Hta. 
Exp. Bta. 


l>-448 . 


4.86 

D448 . 

Crlstallna.... 
D-448 . 




8.86 
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RlsFUiREN OJflfl 

Richardson Kuntz, Pedro. —Annl. Kept, of the Division of Agron¬ 
omy for the Fiscal Year of 1923-24.—14th Annl. Rept. Ins. Expt. 
Sta. of the Dept of Agr. & Labor of P. R., 1923-24, pp. 41-61. 
Rosenfeld, Arthur H.— Anwl . Rept. for the Year 1923-24. Ibid, 

pp. 62-8. 

*D-604. Roe Plato 111, oppokite page 191. 

This kind occurred in the variety plot at Fajardo, but there is 
no record as to its introduction; seed was brought from therea|o the 
Station in November, 1919. A thirty-acre field of it was found by 
Mr. Earle at Rio Grande under the name of Javar-133 and it also 
occurred at Humacao as Java-lOl. Semi elsewhere, at Hatillo Fruit 
Farm and at Aguirre. A very similar, but distinct, cane occurred 
at Central Fortnna, Ponce, which was known as “Cana de Vino”. 

Elect, or at length decumbent, vigorous, good stooler, seldom 
arrows. Stalks medium length, stout, purple fading to olive, light 
bloom. Intemodes short to mediu n, stout, strongly enlarged below, 
.subconic, furrow none. Nodes constricted, oblique; growth ring me¬ 
dium to broad, conspicuously elevated, brownish then olive; root 
band 6 to 8 mm., greenish, tapering downward; rudimentary roots 
large, brownish, in about 3 rows; leaf scar glabrous, appressed be¬ 
hind; glaucous band constricted, about 8 mm., well marked. Buds 
small, broader than long, obtuse, plump, about 9X8 mm., not reach¬ 
ing the growth ring, margin medium, uniform, germination dorsal, 
short basal placs and scanty marginal and apical vestiture. Leaf 
bheaths with abundant, coarse, assurgent vestiture, glaucous, purplisb, 
usually splitting, throat densely lannate and with longer whitish 
hairs on margins and behind ligule; collar broad reaching the mid¬ 
rib, pallid but with reddish tinge, glaucous, the margins faintly lan¬ 
nate; ligule long, reaching 5 mm. at center, minutely fimbriate; 
ligular processes none. Leaf blades snberect, flat broad, 7 to 9 cm., 
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dull bluish-green, the midrib often purplish with age, sharply serru¬ 
late to the base, sparingly ciliate. 

This is a very promising cane but it has not been sufficiently 
tested to warrant a positive opinion. It has attracted no attention 
except at the one farm at Rio Grande, where it was rapidly extended 
and at the Hatillo Fruit Farm, where it is doing well. On the 
Station grounds it has done especially well on the red shale hills, 
but it has also been satisfactory in low lands. It grows late and 
has the appearance of a late cane, but the analyses show that it 
develops sugar early. It is certainly worthy of careful study. 

It was in the Santa Rita immunity experiment, but a poor stand 
was secured and it vas in the sliort list of those which did not 
contract the mosaic. Nothing is, therefore, really known as to its 
disease resistance. 

The following is its only record for sucrose: 
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BCFERINCES 

Rosi Nnxn. AnTnua IT.— General Variety Studies Annl. Rent. Ins 
Kxpt. Sta. of P. R, 192.1-21, pp. 62-4. 

ViAE, RvriEii A.—Our Experience ^vlth Cane Varieties. Mem Assn, 
of Sug. Technologists of Porto Rico, I, 1, pp. 28-31; June, 1922. 

*D C2G. tPoo Plate XXII, oppo'^itc jiatre 185. 

Introduced from Antigua in 1909 by Mr. SewaU. Probably 
previously introduied by Mr. Marr of Canovanas as D-116. Nowhere 
now grown in pure cultures but abundantly present in mixed plant¬ 
ings in all of the Island, especially in the eastern districts. It was 
in cultivation at this Station from 1911 to 1916, but had disappeared 
from the collections until brought in from various sources during 
1919. 

Erect or at length decumbent, very vigorous, a strong stooler, 
arrows freely. Stalks long, medium stout, green then yellow, no 
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The foUowiag analjrscs were made of this class of 14-month-old 
cane and of BH-10(12) of the same age from the Hatillo Fruit 
Farm on 14th May, 1926: 


DfiifiN r 

14 months 

10 15 

IR 72 

0 72 

87 11 


B1II((U) 

11 months 

ib 8o 

1(1 80 

0 io 

80 12 



l>-689. 

Another of the promising varieties received in December, 1924, 
irom the originater of this variety, Sir John B. Ilarrison, Director 
of Science and Agriculture in British Guiana, whose recent death 
is so deplored. No data as yet available as to the conduct of this 
cane in Porto Rico. 

Erect, at length rceumlient, splendid vigor, excellent stoolcr. 
Stalks long, good girth, green to yellow with abundant, narrow, dis¬ 
colored, vertical stiiations, some bloom. Inlemodes medxuia length, 
decided tendency to split, ejlindrical but enlarged at ba'-e ojiposite 
bud, slightly stasgered, no furrow. Nodes constricted, oblique; 
growth ring vci-y broad, 4-6 mins, elevated, obLque, leddisli brown; 
root band narrow, oblique, co^ered with reddish wax depo-.Jt^ nidi- 
mentary roots very small, few and scattered, only one to two in row’s, 
inconspicuous; leaf scar glibratc, broad in front and oppressed be¬ 
hind; glaufous band bioad, constricted and rather inconspicuous. 
Buds medium size, 7-9 inms, plump, suborbiciilar, reaching growth 
ring, germination suliapical, margins wide, ilat, Lmnate, extending 
to base, purple, short ujneal tufts and light basal plaes. Leaf dieaths 
v«th qiarso dorsal ciliation of short tawny hairs, side glabiat'*, slightly 
tinted within and without, glamous, throat broad, lannated, with 
tdiort apjiresscd hairs, few long and stiaggling hairs at margins, 
tendency to split, collar wide and reaching midrib, glaucous, ligule 
narrow, 2-4 mms, at sides, becoming broader and concave at center, 
no ligiilar process Leaf blades spreading with declining tips, broad, 
7-9 cms., dark green, margins uniformly serrated, very scant basal 
ciliation 

S 695. 

Another of the promising varieties received in December, 1924, 
from the originater of this variety. Sir John B. Ilarrison, Director 
of Science and Agriculture in British Guiana, whose recent death 
is so deplored No data as yet available as to the conduct of this 
cane in Porto Rico. 

Recumbent, fair vigor, moderate stooler. Stalks long and slender 
to medium girth, green to yellow, slight striations, heavy bloom. 
Intemodes medium length, cylindrical, but slightly enlarged at base 
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opposite bad, somewhat staggered, decided tendency to split, farrow 
traces to none. Nodes nearly even, oblique; growth ring narrow, 
except at outer curve of bends, where it broadens notably, elevated, 
reddish brown; root band narrow, oblique, covered with dark waxy 
deposit; rudimentary roots very few and scattered, small, 2-3 in rows, 
brownish; leaf scar glabrate, broad and prominent in front and ap- 
pressed behind; glaucous band broad, constricted and inconspicuous. 
Buds small to medium size, &-7 mms., ovate not exceeding growth 
ring, germination apical, margins narrow, flat, glabrate, on upper 
half only, shouldering at sides, purple, no apical tufts nor basal 
placs. Leaf sheaths lannated at back, sides glabrate, inner base 
slightly tinted, glaucous; throat medium width, dark, lannate with 
short coarse, appressed hairs, tendency to split; collar broad, reach¬ 
ing midrib, glaucous, brownish; ligule narrow, 2-4 mms., at sides, 
broadening to 4-6 mms., at center, where it is slightly concave, ligii- 
lar process short and broad, on one side only. Leaf blades spread¬ 
ing with declining tips, medium width, about 6 cms., dark green, 
serrated at margins, very scant basal ciliation. 

0-848. 

Introduced from Antigua by Mr. Sewall in 1911. It does not 
seem to have been planted elsewhere. 

Not seen. 

0-1111 

Introduced from Antigua by Mr. Rewall in 1911. It is mentioned 
in the Pa,iardo monthly reports for 1914. Tl'is cane seems to have 
attracted no attentiou excepting on one farm near Nagnabo, and on 
another near Rio Qrande, where it is being planted on a large scale. 
In both ea«es it was on hill land and doing much better than Rayada 
or any other kind planted there. It is a clean-growing, upright, 
brownish cane. Seed brought to this Station in January, 1921. It 
made a good germination. 

D-1135. Sr*o Plato ITT, pape 191. 

Introduced from the Hawaiian Islands via Washington, by this 
Station in January 1921. Its good germination was most notable 
from the first and it has been rapidly multiplied for tonnage and 
substation experiments, as well as for seed distribution. Consider¬ 
able quantities have been sent to the Island of Vieque^ where it has 
done remarkably well under the distressing conditions for cane 
growth on that island. Pair amounts, too, have been supplied to 
the Bayancy, “Los Canos” and Plaznda properties of the Giorgetti 
company, all located in districts where mosaic disease has become 
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most firmly establidied and where rogneing is a oommeioial imprao- 
ticability. It has done particularly well on the hilly Bayanqr prop* 
erty, and on the rich vegat of “Los Cafios” has also shown up well, 
but it is not apparently adapted to the semi-poyales at Plaznela and 
its cultivation will be discontinued there. At the Hatillo Fruit Farm, 
on shaly red hillsides, General Manager W. C. Dreier, who has fur¬ 
nished us with so many useful observations on varieties under those 
conditions, has obtained most satisfactory results where most other 
canes, outside of the North Indian or P.O.J. types, do not grow at aU. 
It is highly resistant to Mosaic Disease, though perhaps not so much 
so as in the cases of P.O.J. 36 and 213. Tried out in the Argentine 
a decade ago by the writer, it came next to the above P.O.J. canes 
in general promise and proved to be a most excellent ratooner for 
many years. 

This cane was sent by the Department of Agriculture and Science 
of Britiifii Guiana, where it was considered a complete failure under 
Demerara conditions, to the Australian Sugar Refining Co. at Sydney, 
Autralia, along with some fifty to sixty other varieties, some thirty 
years ago, and has rapidly become the most prominent va^ety in 
Queensland. In 1920 Easterby reported it to be more resistant there 
to grubs than either Badila or Gom and that it was coming rapidly 
into prominence in the Cairns district, 50 per cent of the cane then 
being planted at Massman being reported as of this variety. The 
Entomologist of the Bureau of Sugar Experiment Stations, Mr. J. F. 
Illingworth, in 1920 and in several earlier reports called attention 
to the deep-rooting habit of this cane and to its comparative resist¬ 
ance to the attacks of grubs: 

"In maAinK further study the past acason, T find mueh to recommend D^ 

1135 as a eano for the volcanic, red, grub infested soils. A remarkable instanee 
is a field of three varieties planted for experiment in an area invariably devas¬ 
tated by grubs at Maringa. D-113S has Badila on one side and Goru on the 
other. The grulw hare killed the Badila and badly injured the Goru while the 

1136 is hurt but little, standing out in marked contrast between the two devae- 
tated plots with its dnrk-grcen color and superior height." 

Blingworth also reports success in grub control vdtb arsenic ap¬ 
plied in drills with seed at the rate of 60 to 100 i>ounds per acre. 

In Hawaii, too, this variety has become very popular of late years 
and is rapidly replacing the famous “Tip” canes on the higher and 
poorer lands. In the Bulletin of the the Hawaiian Sugar Planters’ 
Experiment Station, Vol. Ill, Pt. 1, p. 10, the statement is made 
that “’This cane is so resistant to mosaic that practically it ipay be 
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called immime”, but Cross in 1921 stated that “In Tncnm&a it has 
not demonstrated a very marked resistance, although, amongst the 
non-immune varieties that we have, it is certainly one of the most 
resistant. . . It has the advantage over the P.O.J. 36 and 213 . . . 
of not suffering from rapid inversion immediately after cutting." 

Erect, splendid vigor, 6ne germinator, arrows proliiically. Stalks 
long and rather slender, reddish purple, some bloom. Intemodes 
medium length, cylindrical, slightly staggered, furrow slight to none. 
Nodes even; growth ring broad and even, parallel, yellowish green; 
root band wide, oblique, yellow; rudimentary roots fairly abundant, 
conspicuous, 3-5 in rows, purple; leaf scar glabitite, oppressed be¬ 
hind; glaucous band narrow, slightly constricted and poorly defined. 
Buds small, 8 X 10 mm., scarcely exceeding growth ring, orbionlars, 
germination subdorsal; margins broad, flat, glabrate, purplish, dis¬ 
tinctly shouldered above, very light basal placs. Leaf dieath with 
heavy dorsal vestiture of long tawny hairs, sides glabrate, glaucous, 
purple, inner base slightly tinted with purple; throat narrow, incon¬ 
spicuous glabrate except for long marginal tufts; collar narrow, 
leaching midrib, glaucous; ligule medium width, 3-5 mm., nearly 
even, ligular process none. Tjeaf blades erect, narrow, 4-6 cm., dark 
green, margins minutely and uniformly swrulated. 

1)1 an experiment with the sixteen most proraismg varieties of 
cane at the Station, planted in October, 1924, D-1135 was fifteen 
clays ahead of all others in germination and in germination counts 
made in this plot until the cane closed, il consistently held first 
place by a wide margin. Grown for seed distribution on a poor, 
icd clay hillside at the Station in extension of about an acre and 
cut at from eight to twelve months, this variety has consistently 
yielded around thrity-five tons per acre both as plant and stuhble;. 
it was reported as a disappointment at Central Aguirre, but Mr. B. 
L. Page, in charge of cultivation at Gu&nica Centrale, wrote us in 
icgard to D-1135 on 20th June, 1925; 

“We hnve a sinnll Sold planted in Santa Kitn nn hillBide land whieh loolu 
very proniiring. We hnve some of this variety in llormigneroe and AfSnseo die* 
triet.” 

From San Antonio de los Banos, in Havana Province, Cuba, Mr. 
Richardson Kuntz wrote us about same time: ^ 

“Of Detnerara eanea, wo have here 31.1.5, 117, 109, 210, flB, 74 and 620, and 
of all these the D-113.5 is the best germinated' and most prolifle, but it suffen 
ransidmbl} from drought” 
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The following analyses have been made: 






Tons 




iTona 

Location 

Date 

Aire 

Mill 

Cano 

Briz 

Suer 

Purity 

Sugar 





P n 




P a 

Cent Affulrre 

1212? 

Dino 

Hand 


1810 

Uppi 

86 80 


Cent AiTUlrre 

T122 2J 

It mo 

11 lud 


18 20 


82 40 


Cent ARUlrre 

III 10 21 

1 > 1110 

llnnd 


10 50 


80 20 


Ins Station. 

Ma) 21 

Bat liiiio 

11 ind 


10 70 




Crlstalin i 

Miy 21 

Hat 12 iim 

Hand 


10 00 


94 67 


Ins Htation 

May 25 

12 mu 

( C 111 

4U(X) 

10 80 

1121 

84 70 

416 

luR Station 

11 025 

Ifl IllU 

C f lit 

55 76 

14 00 

12 5i 

84 90 

608 

B U 10 (12) 

1192a 

Ih mo 

( iUt 

54 81 

17 42 

15 00 

86 06 

606 

UatJlloI It. 

V14 26 

14 ino 

11 iiid 


18 10 

16 20 

KIVT] 


B H 10 (12) 

\ 14 25 

14 fiio 

Hand 


18 80 

16 80 

89 12 


B H 10 (12, 

V1125 

11 IIIO 

(t nt 

21 lU 


16 81 

87 50 

288 

B H 10 (12) 

V14 2i 

14 mo 

(t lit 

21 bO 


17 MO 

89 26 

898 


In the Station tonnage experiment in comparison with BH-10(12), 
figures for which are given at the foot of the above table, these canes 
were all planted on good vfga land, on which it is not likely that 
the D-1135 can compete with Bn-10(12), although it stood fourth 
out of sixteen varieties in this experiment in production of sugar 
per acre It is under unfavorable conditions, both climatic and from 
the disease standpoint, that this cane shouts up to the best advantage 
and results of some of the substation tests under such conditions wW 
give us much more substantial data as to the comparative value of 
this promising \aricty 

REFKBLNCES 

Easterbt —Queensland Journal, Sept., 1920, p, 143. 

Illingwobtu, J. F—^Report of the Entomologist. Ibid, p. 148. 
D-1135 Siripcd. Mr Luis Serrano, Assistant Agronomist of the 
Station has found and bred true to type a striped sport of D-1135, 
which, in everything but color, seems identical to the usual type. 
Comparative experiments with this sport arc planned 

lV-1170 

A cane grown under this number was seen by Mr. Earle at Cen¬ 
tral Coloso in August, 1910 Not seen elsewhere and we have no 
knowledge of its origin 

D-43e6 

A cane under this number was noted by Cowgill, July, 1913, at 
Doloics, lUo Grande We have no other knowledge of this kind 

l>Uuaond-186. 

The Diamond Seedlings were produced at a plantation of that 
name in Dcmerara. This one was imported by this Station from 
Barbados in 1911. Its record was nearly equal to Cristalina, both 
in tonnage and sucrose. 

Not seen. 
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Bovbll, J. R, & D’ALBtrQxmtQUE, J. P.—Seedlings Canes and Mana* 

rial Ezeperiments for the Season 1909-11. Local Dept, of Agr., 

Barbados. 

/darn.— Ibid., Season 1911-13. 

iMud. 

Imported by Dr. Qrivot Grand Court prior to 1879. Mentioned 
by both Stahl and L6pez Tucro. As nearly as can be determined 
this >= Cristalina. The striped form mentioned by LOpez Tuero 
Bs Bayada. 

Egyptian. 

See Java 105-P.O.J. and Plate XIII, opposite page 209. 

* Elepbaat. 

(=Gigante.} Introduced from Trinidad by Dr. Stahl prior to 
1879. Only seen in the experimental plots at Central Fajardo. 

Erect, late, long-continued growth, no arrows. Stalk very brittle 
medium tall, very stout, 5 cm. or more, dull purple, very heavy 
bloom. Internodes short, 5 to 8 cm., nearly straight, cylindrical or 
the shorter ones barrel shape, furrow none. Nodes scarcely con¬ 
stricted, nearly perpendicular; growth ring narrow, concolorous, a 
littl'' sunken, being usually the narrowest part of the stalk; root 
band about 10 mm., concolorous; rudimentary roots obscure, in 
about 4 rows; leaf scar glabrous, short, oppressed behind; glaucous 
band obscured by the bloom of the intemode. Buds hemispheric, 
about 11 ram. in diameter, margin abruptly widened at the middle 
where it forms an obtuse sterile apex fully 3 mm. long, forming a 
very conspicuous character, exceeding growth ring only by this 
sterile apex, germination dorsal, glabrate except for placs of short 
oppressed hairs at base. Leaf sheaths with a heavy vestiture of 
stiff assnrgent hairs usually splitting down the back, strongly pouched 
below the bud, green or somewhat tinted, heavily glaucous, stained 
purple within; throat very wide, glaucous, usually with transverse 
checks, glabrate except for scattered tufts of hairs at margins, collar 
very wide, conspicuous, reaching the midrib, heavily glaucous, not 
lannate; ligule short, 2 to 3 mm., even; ligular processes none. 
Leaf blades long, q)reading, somewhat revolute, very wide, 1% to 9 
cm., gray-green, minutely serrulate, the base slightly ciliate. 

It is said to be low in sucrose. Frobably of no commercial value, 
but of considerable historic interest. It represents a rather distinct 
type. 
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Onlngliaiii. 

L6pez Tnoro page 9. Here this name seems to <= Rayada. Thera 
IK no evidence of the occurrence on the Island of the true Guingham 
=3 Striped Tanna. 

Eawui-109. See Plate TTI, opposite pej-o 191. 

Seedling of Lahaina. Male parent probably Bose Bamboo. This 
now world-famous cane, whieh bolds all records for production of 
sugar per acre and which in Hawaii’s 1925 crop, occupied 30 per 
cent of Ihe cane area of those islands, came to ns from Hawaii in 
early 1924 with the halo surrounding its tremendous yields in that 
progressive country, some of them equalling in sugar produced per 
rcre the quantity of cane produced per acre in many sugar sections. 
It has previously and since been surreptitiouidy introduced to the 
Island by enthusiasts who have read of its Hawaiian behavior. 

Erect, good vigor, fine stooler, arrows freely. Stalks long, good 
girth, greenish pink to dark purple becoming reddish brown on ma¬ 
turity, heavy deposit of grayish wax becoming dark with age. Inter¬ 
nodes medium to long, somewhat staggered, cylindrical, dightly ap- 
pressed at sides and enlarged at base opposite bud; furrow ts^ses to 
none. Nodes oblique even, or-slightly elevated; growth ring broad, 
nearly even, green to concolorous; root band wide, oblique, light 
green to concolorous; rudimentary roots large, conspicuous, numerous, 
3-4 in rows, purplish to concolorous; leaf scar glabrate and appressed 
behind; glaucous band broad, nearly even, inconspicuous. Buds me¬ 
dium size, reaching growth ring, plump, green to red and purple, or¬ 
bicular, germination subdorsal, margins narrow, flat, glabrate, purple^ 
concave at center, but sometimes acute, wider at upper sides, gradual^ 
narrowing and ending at middle point of bud, short apical tuft, 
scanty lannation along flbro-vaseular bundles, light basal placs. Leaf 
sheaths with abundant dorsal lannation, sides glabrate, greeniifli pur¬ 
ple; inner base slightly tinted with purple; throat broad, covered 
with short appressed hairs, dark and well defined, tendency to qplit; 
collar broad, reaching midrib, glaucous; ligule medium width, nearly 
oven; ligular process on one side only, short and stubby, dedduoua. 
Leaf blades erect with declining tips, medium width, dark green, 
margins minutely and uniformly serrulated to base, long and abun¬ 
dant basal eiliation. 

The writer has constantly taken the position with inquirin^r 
planters that the enormous yields of this variety on the best lands 
of Hawaii—and it is planted only under the most favorable eonditioas 
of both soil and climate—with the unheard-of (in Porto Bico) qnan- 
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titles of fertilizer and water applied, should not in the least be taken 
as a criterion of the value of this variety iinder the very diversified 
conditions of the “Isle of Enchantment”, but such advise has not 
prevented the purchase of small quantities of this seed—or what was 
supposed to be this seed—at fabulous prices from anyone who claimed 
to have any of it. Besults both at the Station and out on the Island 
in general, even under the most favorable conditions for this type 
of cane on the South Coast, have fully borne out the always sane 
practice of never trying to apply the results of work in one country 
to the distinct conditions of another without preliminary trials. 

Planted on both vega and hill lands at the Station, in the former 
case in comparison with BII-10(12) and in the latter with D-109 
and 1135, H-109 has never equalled its checks in general appearance, 
disease resistance or yield, while on the South Coast, where condi¬ 
tions are the nearest possible to adequate for this variety, in all 
comparative plantings of this variety with BH-10(12), the latter 
has alwaj^ turned out definitely superior to the 11-109. This applies 
to plantings on a fair-sized scale seen at Santa Bita, Quayanilla, 
Fortnna and Aguirre. In a tonnage experiment planted out in the 
fall of 1925 at the Station, the H-109 is showing up very poorly and 
in various points on the Island it has proven to be highly susceptible 
to Uelminthosporium leaf spot, from which it suffers more seriously 
than any other varieties in Hawaii, as well as to mosaic disease and 
gumming.* Mr. W. C. Jennings, Associate Agriculturist of the 
Hawaiian Sugar Planters’ Experiment Station, after a trip over the 
Island with the writer to all points where H—^109 was being grown 
to any appreciable extent in January, 1925, expressed the opinion 
that there is no future for this variety in Porto Rico. 

The author tried out H-109 in Argentina many years ago, before 
it had become so famous, and it turned out an absolute failure under 
those subtropical conditions. Under date of 28th January, 1925, 
Mr. P. S. Earle wrote us from Cuba: 

“n-109, while doing fairly well on red land, is a eomplete failure on Cal- 
vino’e plots on thin, black, coco, lubgoil land. It le shot to pieces by chlorosis.” 

while Mr. P. Richardson Euntz said in a letter to the writer on 
30fh May, 1925: 

“The H-109 does not prosper here tPmviuee of Havana). It suffered se¬ 
verely from the drought. Don’t think she’ll ever amount to anything in Cuba.” 

•The H-109 hae proven to bo very tnecfptablo to fnimnnnir diiooio and m beinic rap¬ 
idly diminsted thmoirhout the Xeland.—O F CttabdOn f-Tn1v 1927) 
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IciftiriCBU fW ffiGS 

Rosenfeld, a. H.—Cafias de SemiUero de Hawaii. Revista Indua- 
trial y Agrieola de Tucam&n (Argentina), Ano IV, 3, p. 96. Ag., 
1913. 

Vebrbt, J. a.—^A n Acreage Census of Cane Varieties for the Crops 
of 1923, 1924, 1925. Hawaiian Sag. Plant. Expt. Sta., Circ. 41. 
1924. 

Juiiaica-72. Soe Plate m, opposite page 191. 

Sent from Jamaica by Director R. Men^dcz Ramos, of the In¬ 
sular Experiment Station of Porto Rioo, while visiting that island, 
in July, 1924. The seed arrived in bad condition and 80 i>er cent 
failed to germinate and we have had to rogue so constantly on ac¬ 
count of severe mosaic infection, in a plat where other varieties 
showed no signs of the disease, that we have been unable to multiply 
it to sufficient quantity to start tonnage experiments. Hardly seems 
promising for Porto Rico. 

Erect, fair vigor. Stalks long, medium girth, green, light bloom, 
no flush, discolored striations and sometimes spots. Intemodes long, 
appressed, slightly staggered, farrow none. Nodes slightly eong^ricted, 
oblique; growing ring medium width and slightly elevated, brownish 
red changing to concolorous; root band wide, oblique, concolorous, 
light wax covering; rudimentary roots conspicuous, erowded, 3-5 in 
rows, brown; leaf scar glabrate, oppressed behind; glaucous band 
slightly constricted, narrow and only fairly well defined. Buds me¬ 
dium size, 9-11 mm., never reaching growth ring, orbicular germina¬ 
tion dorsal, margiiis narrow and flat, Lnmate along fibro-vascular 
bundles, abruptly shouldered abo/e, purple, heavy basal placs. Leaf 
sheaths with scanty dorsal vestiture of tawny hairs, sides glabrate, 
glaucous, green, inner base slightly stained with purple; throat broad 
end well defined, lannate with closely oppressed short hairs; collar 
medium width, reaching midrib, glaucous; ligule broad, 4-6 mm., 
nearly even, ligular process none. Leaf blades spreading with declin¬ 
ing tips, medium width, about 6 cms., dark green, margins minutely 
and uxiiformly serrulated, sparsely ciliate at base. 

The Java Seeduno Canes 

The best known series of Java seedlings are the famous P.O.J. 
canes bred by Kobus and his successors, although the most widely 
cultivated Java seedling in its country of origin today is the E.E.-28. 
Kassoer is also included amongst the Java seedlings described in the 
following pages, also one representative of the Tjepering series. 
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RS^-28. Seo Plato 111, opposite page 101. 

Produced by E. Karthaus by crossing P.O.J. 100 as mother and 
B.K. 2 as father. Brought to the Station from the Federal Sta¬ 
tion at Mayagiicz in December, 1924, through the courtesy of Plant 
Breeder Davis of that staff. In tonnage experiments at the Station 
on low, poorly drained vega soil, it has not shown up too well, 
although it is of fair appearance and promises good tonnage. At 
the “Los Canos” substation it does not look especially well on 
very good vega laud, but at Central Constaucia in 1925 a small 
field of an unknown variety, which looked superior to any cane on 
the estate, was identified by the writer as E.K.-28 and is being rapidly 
extended by Mr. Manuel del Valle there. A few stools seen at the 
Mayaguez Station certainly had attained most exeellent development, 
although some seed obtained from those same stools failed to do at 
all well for lilr. Dreier on rather inferior shaly hill land at the ITa- 
tillo Fruit farm near the Station. (Tufortunately, this excellent cane 
is deeidedlj' susceptible to gumming. 

Mr. J. van Ilaarevold in 1921- staled that E.K-28 oecnpied 43.73 
l»er cent of the lotal eane area of Java, a percentage wliich it seems 
1o ha\e uiainfaiued since. 

Erect, fine vigor, good slooler, flowers prolifically. Stalks long, 
.vellow base color, becoming dark amber, with retldish brown flush on 
ex]v> ,ire to sun, shorl, dnah-like, discolored cheeking. Intcmodcs 
loner, eylindrienl, slightly enlarged at ba'.", not staggered; furrow 
]'ronouneod, flat and wide, becoming narrower and deeper in oldvT 
lufr'rnoLles. Xodcs even, ])aralle]; irrouih ring medium width, promi¬ 
nent, bright green on bud bides and bright red behind, later chang¬ 
ing to uniform purjde brow’n; root-band broad, distinct, parallel, at 
first white, changing through light green to brownish green; rudi¬ 
mentary roots few and scattered, conspicuous, 3-4 in rows, light 
I'urple to reddish brown; leaf scar glabraie, appressetl behind; glau¬ 
cous band conspicuous and broad. Buds at first large, flat and de¬ 
cidedly lanceolate, changing with ago to smaller but plmnper, orbie- 
ular-ovato type, 8 X 10 mm., when young exceeding growth ring by 
one-third to one-half, later scarcely exceeding growth ring, germina¬ 
tion snbapical, margins narrow, flat, sparsely lannated, veiy pro¬ 
nounced apical tufts of long, coarse, white hairs, no basal placs: 
Leaf sheaths with scanty dorsal vestiture of short deciduous white 
hairs, glaucous, heavily splotched *with purple; inner base lightly 
tinted; throat broad and conspicuous, lannatc, with long deciduous 
hairs at margins; collar wide, reaching midrib, glaucous; ligule nar¬ 
row at margins, abruptly widening and becoming peaked at center, 
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fimbriate, with characteristic tip; lignlar process, small, broad, 
blunt, inconspicuous and on one side only. Leaf blades spreading 
with decidedly declining tips, very broad, 10-12 cms., dark green 
with very broad white midrib, very minutely and uniformly serm* 
lated, sparse basal ciliation on young leaves only. 

BEFEBBNOKS 

Dbbbb, Noel. —Cane Sugar, p. 39. London, 1921. 

Haabeveld, J. van.— Java Archief, Med. No. 5, pp. 169-250. 

K^BBOor. hoc FMato V, opjiohitc 

This is a cross between the wild Sacchanm spontaneum and Ghe- 
libfin which, on account of its notable resistance to Sereh and mosaic 
disease, as well as its remarkable development under even the most 
adverse conditions, is being widely used in Java and by Brandes in 
Florida for the production of crosses from known parents. It has 
never been accused of having any sugar content anywhere, although 
one factory analysis made at Central Yannina the 26th May, 1926, of 
nineteen month gran eultura, did show a Brix of 15.53, a sucrose con¬ 
tent of 11.46 and a purity of 74.70—^probably the highest rSiorded 
analysis for this variety. It was obtained in May, 1924, from Dr. E. 
W. Brandes, Senior Pathologisit in Charge of the Sugar Plant Inves¬ 
tigations of the U. S. Bureau of Plant Industry. 

Erect, splendid vigor, stools prolifically, light arrower. Stalks long, 
slender to medium diameter, red to purple, extremely heavy and 
uniform bloom. Intemodes very long, 12-14 inches, cylindrical but 
enlarged at base, not staggered, no furrow. Nodes constricted, almost 
parallel; growth ring prominent, conspicuous, green, through yellow 
and red to concolorous; root band very wide and idightly constricted, 
nearly parallel, green then red to concolorous; rudimentary roots 
rather few and scattered, inconKpicnous, 4-.'> in rows, purple to con¬ 
colorous; leaf scar glabrate, appressed behind; glaucous band incon¬ 
spicuous and nearly even. Buds varying from small to medium, not 
reaching growing ring, oval, germination subapical, margins on up¬ 
per half only, flat, sparsely lannated, no basal placs. Leaf sheaths 
with scanty dorsal vestitures, side glabrate, green, slightly glaucous, 
inner base slightly tinted with purple; throat wide and distinct, cov¬ 
ered with abundant vestiture of long coarse hairs; collar wide and 
rather conspicuous, reaching midrib glaucous; ligule medimn width, 
?-5 mm., slightly fimbriate; ligular process very long, up to 7 cms., 
cm young canes, deciduous. Leaf blades spreading with declining 
tips, narrow, 6-8 cms., dark green, minutely and uniformly serrulated 
and ciliated except at base. 
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The veil-known Tjepering series of seedlings in Java are crosses 
of Kassoer and Cheribdn canes. 

At fonr months of age on poor, red, clay hillside land at the 
Station this fast-growing cane had already developed six to seven 
long joints on the average. One such stalk, having eight well-formed 
intemodes was given Mr. Dreier to plant at the Hatillo Fruit Farm 
in order to see if the variety would reproduce itself at this early 
age. Mr. Dreier planted each onc-eye seed piece in a distinct hole 
and obtained just eight fine stools of this variety, using eight similar 
seed pieces of Cayanna for a check on the germination. In nine days 
the Kussoer was 100 per emit germinated, while the Cayana showed 
just one sprouted eye. Seven days later Cayana showed just two 
sprouted eyes and only three two days after that. It was twenty- 
five days before Cayana sboMted 100 per cent germination. 

BKFXKBiNOBS 

Cross, W. E.— Bevista Industrial y Agricola de Tucum&n, Argentina, 
XIV, p. 97. 1923. 

BosENFBLD, Abthub H.—Informe Anual del Tecndlogo Especial para 
Canas. Informe Anual de la Est. ExptL Insular de Puerto Kco, 
Ano Fiscal 1923-24> pp. 69-76. 

Thb P.O.J. SeedIiUtqb 

\ 'ly sliortly after the recognition of the fertility of true cane 
Med in 1688-89 by Harrison and Bovell in Barbados and Soltvedel 
m J}.va, working completely independently, extensive breeding of va- 
lieties fioin known parents was commenced by Kobus and Wakker 
at the Proefstation Cost Java (hence the initials P.O.J.), or East Java 
Experiment Station. Kobus and Wakker employed the Indian cane 
Ohunnee (one of the Saretha class), a variety of enormous vigor and 
high Ksi&tance to disease under unfavorable conditions, as the male 
parent in these crosses, and the Black Cheribon and Striped Prean¬ 
ger, corresponding to our Morada and Bayada, as the female. This 
combination was used with the object of obtaining a “hybrid” with 
the hereh-resistant qualities of Chunnee and the very desirable cul¬ 
tural and manufacturing qualities of the female parents, then in 
common cultivation in Java. In later year Kassoer, E.K.-28 and other 
canes have been substituted as parents, but the majority of these 
canes described in the following pages are of the Chunnee X Cheribdn 
strain, as will be seen from the not|s on parentage thereto appended, 
and partake of the characteristics of the greater number of the va¬ 
rieties produced by these crosses, ». c., they all have long, narrow 
leaves, long thin joints, extremely hard rind and a modified central 
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iibtula. In referring to the parentage the male parent is givmi first 
in each case. Colors mentioned refer only to that of the mature cane. 

Jbswibtt, J. —^Beschrijving der Soorten van het Suikerriet. Java 

Archief, Med. VI, 7 and 8. 1916. 

RosenfeIjD, Abthub n. —^Las Canas P.O.J. de Java. Inf. Ann. de la 

Est. Expt. Insular de Puerto Bieo, 1923-24, pp. 74-5. 

Java 36-P.O.J. Roe Plate XXI3I, opponte page 209. 

A cross of Chuxmee with Striped Preanger (By an error first 
recorded by Earle as Java-5G.) 

Imported from the Argentine in 1917 by the Mayaguez Station. 
Sent out by them to various parts of western Porto Eieo. Included 
m the Santa Bita immunity experiment, where it took the highest 
rank in resistance to both root disease and mosaic. It is a strong 
ratooner and gives heavy tonnage, but hardly equal to Ulia in this 
lesppct. In the Argentine it matures earlier than Uba and is now 
one of their two eldef commcivial canes. 

Erect or at length somenhat declined, very vigorous, a strong 
stooler, arrows frequently Stalks long, slender, usually le# than 
2t^ em., brownish purple, little bloom. Intemodes long straight, 
cylindrical, furrow scarcely evident. Nodes broad, prominent, not 
constricted; growth ring narrow, conspicuous, greenish; i-oot band 
broad; rudimentary roots ineompicuous; purplish, in about .3 rows; 
l'>aE sear clabrous; glaucous baud (onspicuous, not constricted. Buds 
large, broader than long margin broad, uniform. Leaf slieaths glab- 
rate, purplish, throat minutely lannate and with a scanty vestiture 
of long hairs; collar narrow, inco ispicuous, not reaching the midrib; 
I’gule abruptly broadest at the center (as in llba); ligular proecs.ses 
none. Leaf bladps spreading, narrow, long acuminate, weakly ser¬ 
rulate to the base. 

The following yields and analyses have been recorded from around 
the Island: 
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These figures are taken from the writer’s work on “The Java 
P.O J Canes in Tueumfin and Porto Rico”, to which the reader is 
leferred for data on dates of analyses, general conduct, etc. 
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BBFBREKCXS 

ItosiNFBLD, Abtoob H.—^The Java Canes in Taenm&n. Scnne Large* 

Scale Besolts. International Sugar Journal, 1920, p. 22. 
idem.—^Tbe Java P.O.J. Canes in Tnciua&n and Porto Bieo. Jour. 

Dept. Agriculture of Porto Bico, VIII, 3; July, 1924. 

P.O.J.-36(M). See Plate JIT, oppouto page 101. 

This is a sport of P.O.J.-.36, originated by Versteegh at the Sugar 
1-ixperiment Station at the town of Shinka. The “M” stands for 
Mingka, which means “Stripe”; distinguished from P.O.J.-36 by 
fctinall stripes in the immature intemodes. It was imported by the 
Si. P. I. of the I’. S. Bimeau of Plant Industry from Formosa. 
Through Dr. B. W. Brandes, Senior Pathologist in Charge of the 
Office of Sugar Plant Investigations of that Bureau, we obtained, a 
cutting of this cane in May, 1924. From the first, even though 
planted on extremely poor red clay hill soil, it made remarkably 
good development and when planted out for extension in vega land 
under extremely moist conditions, it distinguished itself for its vigor, 
even in comparison with P.O.J.-36 and Kassoer. 

Erect, fine vigor. Stalks long and slender (about diameter of 
P.O.J.-36), green base, overlaid with rose to purple, heavy bloom. 
Intemodes long, cylindrical, slightly stas^ered, furrows slight to 
t’one. Modes wide and prominent, oblique, growth ring medium width,, 
even with intemodes, green changing to light reddish brown; root 
(•and 'vide, well defined, elevated, concolorous, with waxy covering; 
rudimentary roots small, inconspicuous, very feu and scattered, 2-3 
in rows, purplish to concolorous; leaf scar glabrate, broad and 
prominent in front and appressed behind, glaucous band fairly 
conspicuous, bud not well defined, almost even Buds medium size, 
9X10 nun., plump, scarcely exceeding growth riug, orbicular, germi¬ 
nation Kubapical, margins very narrow and on upper half only, with 
abimdant vestiture of fine tawny hairs, distinct apical tufts of short 
hairs, light basal placs. Leaf sheaths glabrate, slightly glaucous, 
somewhat tinted, inner base lightly stained with piirjde; throat hroad, 
lannate with long marginal tufts; collar wide and inconspicuous, 
reaching midrib, glaucous; ligule wide 4-6 mm., nearly even; lignlar 
process short and stubby, on one side only, apparently deciduous. 
Leaf blades erect with declining tips, narrow, 4-6 ems?, dark gieen, 
upper two-thirds minutely serrulated, no basal ciliation. 

Mr. B. L. Page, Manager of Chiltivation for Boasell & Co., at 
Gufmica Centrale, wrote the author under date of 20th .Tune, 1926; 

“I seenred n few of tbe seeds at the same time that 1 got the P.O.J.-36 (ia 
April) and T believe that this variety is making a better growth.” 
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At the substations at Bapaney, under typical hill conditions, at 
*'Lob Canos”, on good vega land, and at the Hatillo Fruit Co. 
Farm on poor red clay hillside, it is doing extremely well, as well 
as in the tonnage experiment on poor vega land at the Station. 
Seems a very promising variety. 

P.O.J.-100. 

According to Cowgill’s notes, such a cane was in the Fajardo 
C(dlections in 1914. It is not to be found there now. It probably 
came in the direct importation mentioned by Mr. May. 

This was about the best looking of the earlier P.O.J. seedlings, 
being an ambar-colored cane of very good girth. As plant cane in 
our early experiments with these varieties in Tncum&n in 1911 it gave 
very promising results and one plantation in Argentina extended 
it very rapidly for a couple of years. It proved to be a very infe¬ 
rior ratooner to the P.O.J. 36, 105, 213, 228 and 234, however, and 
also suffered to a certain extent from mosaic disease in Tucumfin 
and from sereh in Java, in both of which countries its cultivation 
was ultimately abandoned. 

REFERENCES ^ 

Blodin, R. E.—^Variedades de Cafia. Revista Industrial y Agricola 
de Tucum&n, II, 2, pp. 73-98. Jul., 1911. 

Rosenfeld, Abijqur H.—^Diez de las Canas mfis prometedoras que 
Estfin Ezperimentfindose en la EstaclOn Experimental. Ibid, III, 
3, pp. 109-33. Ag., 1912. 

* Java 105-P.O.J. Heo Plate XXTIT, opposite jiage 209. 

(Also known as Egyptian cane.) Parents Chunnee X Striped 
Preanger. Probably included* in the importation from Egypt men¬ 
tioned by Mr. May (see letter). This cane was first seen by the 
writer in the Argentine some fifteen years ago and Mr. Earle reports 
seeing it first in the fall of 1918 at Central C6rsica in western Porto 
Rico. It was growing vigorously, notwithstanding a complete infec¬ 
tion with mosaic, and presented a striking contrast to the Rayada 
and other kinds which were all seriously injured by mosaic. It was 
called “Egyptian cane” and seed was said to have come from the 
Mayagiiez Station some five years before. Later the same cane wss 
seen in the outskirts of Mayagiiez, where it was being called “Pe- 
sante cane” after the owner of the farm where it occurred. This 
cane for a while attracted much attention and was widely planted 
in the extreme western districts. From the full description publitiied 
by Fawcett (Rev. Indust, y Agrie. de Tucum4n, 9:142, 1919) it 
seems quite certain that this is 105-P.O J*. It came to the Argentine 
firom Egypt and is known as Ambar de Egipto. A note in our flta* 
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Bhoura that on October 24, 1914, six varieties of Egyptian canes were 
received from the Mayaghez Station, but there is no data as to what 
became of them. This one can not be traced among them. 

Erect, vigorous, strong stooler, arrows freely. Stalks tall, slender, 
usually, less than 2^ cp., brownish, very heavy bloom. Internodes 
long cylindrical or a little compressed, furrow evident. Nodes promi¬ 
nent, enlarged; growth ring broad, even, yellowish; root band 
broad; rudimentary roots inconspicuous, purplish, in about 3 rows; 
equal on all sides, not compressed behind, the widest part of stalk; 
glaucous band indistinct, obscured by the bloom of the intemode. 
Buds large, triangular, margin wide, strongly shouldered (as in 
Cristalina), nearly glabrous. Leaf sheaths glabrous, tinted; throat 
slightly lannate, with scanty tufts of hairs on the margins; collar 
glaucous; li^e broad, broadest at center; ligular proeesses none. 
Leaf blades suberect but tii)s declined, long, narrow, bright green, 
scarcely serrulate, nearly even. 

Like the other P.O.J. hybrids this cane is vciy resistaiit to both root 
disease and mosaic. It is in no sense immune to the latter disease 
like the Uba, since every stalk seen of it is infected, but it does not 
stop its growth. It was strongly recommended by Earle for the 
heavily infected western districts where it was extended very rap¬ 
idly for a few years, but it seems evident now that P.O.J.-36 is 
super!- r to it. In the Argentine it is considered to be late In 
maturing. Here its sucrose content is not entirely satisfactory 
either, both P.O.J. 36 and 213 generally surpassing it in this re.spect. 
An analysis of 14-month arrowed plant cane brought by hlr. EarJe 
from Rincon, December 1, 1920, showed; cxlr., 68.4; brix, 16.50; 
sucrose, 13.11; R. S. 2.72; purity, 79.45; fiber, 13.27. This is not 
bad, compared with other canes at this early date, but the large 
amount of reducing sugars and the low purity show that the cane 
was still very green. A few other results over the Island follow; 


Variety 

Ijocatloii 

Akp 

Tna. cHuo 
per aero 

Brix 

Sucrose 

Purity 

Date 

P. O. J. 106. 

Maynffiioz .. . 


42.00 




1924 

P. O. J. 80. 

MayHirupz. 

unmiiiinB 

52 18 




1924 

P. 0. J.106 .... 

ADasco. 

tat Rat... 

85 (X> 




1924 

P.O.J. 105... . 

Aftasco . 

Ui Rat.... 

80 (X) 




1924 

B TI 10( 12) .. 

ADbsco. 

^rd Hat... 

85 U) 




1024 

P. O. J. 106. 

"Jxis Callos”.... 

fi. C. 

40 98 




1024 

Rayada. 

•'] os TaRos”.... 

(J. C. 

14 15 




1024 

P. 0. J. 105. 

*‘IxM Cafloa”.... 

« C. 


' W.'OB 

12 44 

82 87 

1-28-24 

P. 0. J. 88. 

"Iaw Cafltia”.... 

«. C. 


17.12 

14 06 

87 61 

1-28-24 

Ray^a... J. 

*‘Lo 8 Cafloa" 1 .. 

O. C. 


14 84 

12 IR" 

fin 

i-28-24 

P. O. J. 105. 

'‘1..0S Cafloa".... 

a c . ... 

.A... 

15.81 

12 48 


1-24-84 

P. 0. J. 86. 

*‘TxM Cafloa".... 

a. c. 


16.84 

14.87 

86 25 

1-24-24 

P. 0. J. 105. 

Rlnc6n. 

0 . c. 



15 06 

W 28 

Jan., 24 

P.O.J. 86 . 

RincOn . 

o. c 



16 86 

85 06 

Jan., 24 

P. 0. J. 884. 

RlncOn. 

a. c. 



16.06 

fVi'ST 

Jan., 24 

P. 0. J.106. 

Cambalaohe.... 

«. c. 


i8.ro 

14 87 


4-8-24 

P. 0. J. 818. 

Cambalache..., 

G. C. 

.1 

16 65 

14.88 

86 07 

4-8-24 
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These small series of data on cultural yields and chemical anal¬ 
yses under comparative Porto Bican conations show us that the 
P.O.J.-105 has behaved here in a surprisingly similar manner to its 
conduct in Tucnm&n, Argentina, in relation to the P.O.J.-36 and 
213, which are the canes with which it should logically be compared. 
In Tncum&n we found that the P.O.J.-36 and 213 far outdistanced 
the 105 in yield of cane and sugar per acre tmder comparable con¬ 
ditions, as well as in tolerance of their 100-i>er-oent infection with 
mosaic disease and to various root troubles. As an early matures 
P.O.J.-234 was superior to all others in Argentina, but its cultural 
yield was never so high as the others and it cannot compare with 
either of the others in long ratooning (lualities. The P.O.J.-105, 
however, certainly stood at the bottom of the list of these four canes 
in Tucum&n in point of cultural and factory yield, years of ratoon¬ 
ing, early maturity and resistance to mosaic and other diseases. A 
glance at the Mayagiiez results shows that P.O.J.-36 outdistanced the 
“Egyptian” by around ten tons of cane per acre, while at Anasco 
B.IJ.-10(]2) as third ratoons gave superior results to P.O.J.-105 as 
first. 'While actual comparative tonnage data is lacking fi;^ “Los 
Oanos”, where there are large areas of both canes, personal inspection 
by the writer has shown the P.O.J.-36 to be far superior in general 
appearance in the field, in tonnage of both cane and sugar per acre, 
in length of ratooning, in earliuess of maturity and in tolerance of 
mosaic. The manager, Mr. Antonio Fraticelli, is thoroughly in ac¬ 
cord with the author in this. The Hincon analyses show over a point 
less sugar in the juice of P.O.J -105 in January than in that of the 
36, while the “Los Canos” andyses show the P.O.J.-36 abouit two 
points in sugar and some five points in purity ahead of the 10,5. 
Finally, the Cambalache data show a superior purity by some 3*4 
points for P,O.J.-213 over P.O.J.-105. "Why, then, is the so-called 
“Egyptian” cane so much more extensively cultivated in Porto Rico 
than any of the other three varieties here discussed in eamparison? 
The answer is hard indeed to finci except upon the grounds that the 
seed of the former was more easily obtainable when interest was first 
{'Wakened in this class of cane at the time of the severe outbreak of 
mosaic disease ou the West Coast and planters have learned to know 
this variety while seldom seeing the other—and manifestly superior 
—types. The author would strongly advise the. substitution of this 
cane, wherever it is being grown, by the P.O.J.-36, pending the ob¬ 
taining of more definite results in our substations from several others 
of the more promising (md newer P.O.J. seedlings such as the 826, 
979, 2714 and 2725. 
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BIEFBBENOBS 

Oboss, W. E.—^Infonne Anual del Afio 1917. Rev. Industrial y Agri- 
cola de Tucum&n, IX, 1, p. 14; 1918. 

Bobenfeu), Abthub H. —The Java P.O.J. Canes in Tacamfin and 
Porto Kco. Jour, of the Dept, of Agrienltnre of Porto Bieo, 
VIII, 3; Jnly, 1924. 

Jun 218-P.O.X See Plate XXTTT, oppoeite page 209. 

Cross of Chunnee with Cherib6n (Black). Imported from the 
Argentine by this Station in January, 1921. Is doing very well in¬ 
deed on a field scale at Bayaney and “Los Canos”. This is one of 
the two canes which saved the Argentine sugar industry from com¬ 
plete destruction in the last decade and is being used as a parent 
at the Coimbatore Experiment Station in India. It is highly tolerant 
of. mosaic and root disease and quite resistant to drought, although 
it is rather a slow germinator It matures quite early in the season. 

Recumbent. Stalk dark purple to wine color. Rind fissures in 
older joints, no growth fissures. Wax layer at first plain and thick, 
diminishing with age; glaucous band sharply defined. Intemodes 
long, cylindrical, slightly concave on eye side and convex on opposite, 
slightly zigzag, %th to one inch in diameter. Pith smooth, often 
with a fistula, very hard rind. Growth ring horizontal, even, wide, 
4-6 nuns., yellow splashed with red. Root band cylindrical, more or 
less c neave, broader than stalk, dark brown. Rudimentary roots in 
2 rows. Furrow almost always absent, but distiguishable in older 
canes as a flattening. Bud elongated ovate with triangular point, 
small, broad margins, but very fiat, germination apic.al, nervature 
converging to top. Leaf sheath about eleven inches long, with fissures 
one-half inch long. Ligole broad and even. Ligular process almost 
always absent, small and stumpy when present. Leaf blades narrow, 
about 4r-5 cms., callus yellow-gi'een, glaucous. 

BBSEBENCES 

Fawcett, G. L.—^Algunas Descripciones Bot4nicas de las Variedades 
de Java y Otras Cafias. Revista Industrial y Agricola de Tueu- 
m&n (Argentina), yi, pp. 509-23; May., 1916. 

Jeswiet, J. —^Beschrijving der Soorten van het Suikerriet. Java 
Arch., Med., VI, 12; 1917. 

P.O.J-21S, Striped. 

Dr. Cross has kindly sent us a'^ew seeds of this striped muta¬ 
tion of P.O.J.—213, which Mr. Fawcett has been breeding true to 
type for several years. Aside from color variation it appears to l»e 
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identical in otiier charaeteristioa to the adf-eoloTCd type, aUthonj^ 
comparatiTe teeta will be made. 

*Sa!n 8S8-F.O.y. See Plate IV, opposite page 215. 

Parents Chtmnee X Black Gheribdn. Imported fnmi the Argm- 
tine by the Mayagdez Station in 1917. Somewhat distribnted in 
western Porto Bico. 

Erect, fairly vigorous, good stooling. Stalks slender, purplish 
with heavy bloom. Intemodes long, cylindrical, straight, farrow 
scarcely evident. Nodes broad, prominent; growth ring broad, ele¬ 
vated, yellow then dark brown; root band pallid; rudimentary roots 
in 3 or 4 rows; leaf scar glabrous, appressed behind; glaucous band 
swollen, larger than intemode. Buds ovate, broad, margin wide 
shouldered above, vestiture at base and apex. Leaf sheaths glabrate; 
throat lannate and with a sparse vestiture of hairs; collar incon¬ 
spicuous, glaucous; hgulo broad, dmbriate. Leaf blades erect, the 
tips declined, narrow, minutely but distinctly serrulate. 

In the Santa Rita immunity tests and in the experimental plots 
at Mayagiiez this kind showed loss resistance to root disease and 
mosaic than 36-P.O J., our experience in the Argentine being exactly 
similar There seems no reason why it should be further cuttivated. 

CBS 

Rosenfeld, Artudb H.— La Cana Java 228 (P.O.J.) Rev. Ind. y 
Agr de TueumAn. Ill, 4, pp 139-42; Sept., 1912. 

Rosenfeld, Abthur H , & Babber, T C.—^abaios de las Snb-Esta- 
ciones, 1912-13. Ibid, IV. pp 495-514; 1914. 

Java 2a4-P.O X Plate TV, opposite page 216. 

Parents Chunnee X Black (’bonbon Introduced from the Ar¬ 
gentine by the Mayagiiez Station in 1917 Somewhat distribnted on 
the west coast. 

Erect or at length somewhat declined, very vigorous, heavy stooler. 
Stalks long, slender, usually less than cm, dull greenish with 
led flush Intemodes long, cylindrical or slightly larger below, 
straight, furrow scarcely evident Nodes broad, mlarged; growth 
ling broad, yellowish, even; root band enlarged; radimentary roots 
obscure, scarcely evident; leaf scar glabrous, narrow, appressed be¬ 
hind; glaucous band clearly marked, not constricted Buds small, 
orbicular, becoming hemispheric, glabrous. Leaf sheaths glabrous; 
throat lannate and with scanty vestiture of hairs; collar inconspic¬ 
uous, glaucous; ligule very broad, minutely flmbriate. Leaf blades 
spreading, numerous, narrow, hanging long on the stalk, slightly ser¬ 
rulate. 
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This seems to be elosely similar as plant to 86-P.O.J. in cultural 
cbaracters and to be equally valuable as such though in the stubble 
crops it falls down badly in successive yields. It also is less tbleraat 
cf mosaic than 36. It cannot be strongly recommended for the die* 
tiiets that are completely invaded by mosaic P.O.J.-36 appearing to 
1)6 very much more sati^actory from every standpoint but it diould 
not be planted dsewhere for every stalk on the Island is 
with the exception of the plats here at the Station and at TTytill^^ 
Fruit. While the disease does not injure the growth of P.O 
it would be an active center of infection it planted among healtl^ 
rsne. Little analytical data is available (see P.O.Jw-105). 

befebbnces 

BosnNFEiiiD, Abthub H.—The Most Promising Varieties of Sugar 

Cane Under Trial at the Tucum&n Experiment Sta. Int. Sug. 

Jour., 1914, pp. 12-23. 

Idem .—The Java P.O.J. Canes in Tucumfin and Porto Rico. Jour. 

Dept. Agr. of Porte Bico, VIII, 3; July, 1924. 

P.O.J.-826. Hoe Plate TV, o]>posite page 215. 

A cross of Chunnee with Cherib6n in 1905. Obtained from Dr. 
E. W. Brandes, Senior Pathologist in Charge of the Office of Sugar 
Plant Investigations of the U. S. Bureau of Plant Industry in May, 
1924 One of the thickest and finest looking of all of this series, with 
the iM st remarkably erect growth that the author has seen in any 
cane. In tonnage experiments at the Station and in substation at 
Bayan»'y, on t^^iical hillside land of that section, at “Los Canos”, 
on quite good vega land, and on the poor, shaly hillsides at the Ha- 
tillo Fruit Farm, it is showing up splendidly. No data are as yet 
available as to its sugar content, ho\\ever. 

Erect, fine vigor, arrows prolifically and early Stalks long and 
fair girth, purple, heavy bloom Intemodes long, cylindrical, per¬ 
pendicular to stalk, furrow broad and flat. Nodes prominent; growth 
rmg broad and even, green to eoncolorous; root band wide, parallel, 
light yellow, then eoncolorous, heav>’^ coating of wax; rudimentary 
roots conspicuous, few and scattered, 2-3 in row, greenish brown 
changing to eoncolorous; leaf scar glabrate, broad and prominent in 
fiont and appressed behind; glaucous band even and inconspicuous. 
Buds large 10 X 12 mm., scarcely exceeding growth, ring, triangular- 
suborhicular, germination subapical, margins broad and flat, lannate, 
abruptly shouldered at base, light basal placs. Leaf sheaths with 
abundant dorsal deciduous vestiture of tawny hairs, sides glabrate, 
tinted, slightly glaucous, inner base very slightly tinted with purple; 
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throat brood and well defined, lannato, long marginal tufts, collar 
medium width, reaching midrib, glaucous; ligule wide 4-6 mm.; 
fimbriate; ligular process on one side only, 2-4 cms. long, sometimes 
curved. Leaf blades erect with declining tips, narrow, 4-6 cms., dark 
green, margins minutely and uniformly serrulated, scanty basal cili- 
ation. 

BEFEBENCBS 

Fawcjbtt, G. L.—^E1 Mosaico de la Gafia de Azficar. Rev. Ind. y 
Agr. de Tucum4n, (Argta.) XIY, pp. 1-8; 1923. 

Bosbnfbld, Abthub H. —^Estudios de Variedades. Informe del Co- 
misionado de Agr. de P. R., 1923-4, pp. 145-7. 

P.O.J.’-970. See Plate IV, opiiosite page 215. 

Cross of Chunnee with Cheribdn in 1905. Received through the 
courtesy of Dr. E. W. Brandes, Senior Pathologist in Charge of the 
Office of Sugar Plant Investigations of the Federal Bureau of Plant 
Industry in Washington, in May. 1924. After P.O.J.-826, this is 
about the best-looking eane of the canes of this cross in the Station 
tonnage plantings and in the substation at Bayaney, Los Canos and 
Hatillo Fruit Co. Farm. ^ 

Erect, fine vigor, arrows prolifically and early. Stalks long and 
rather slender, green with heavy purple flush, abundant bloom. Inter¬ 
nodes long, almost cylindrical, slightly staggered, furrow broad and 
shallow to none. Nodes slightly elevated, oblique, growth ring nar¬ 
row, even, concolorous; root band wide and well defined, oblique, 
covered with wax, concolorous; rudimentary roots small and rather 
inconspicuous, few and scattered, 2-4 in rows, brown; leaf scar glab- 
late, broad and prominent in f<'ont and appressed behind; glaucous 
band inconspicuous and almost even Buds almost quadrangular, 
medium to large, 10 X 12 mm., not exc*eeding growth ring, orbicular, 
germination subapical, margins wide almost square at top, covered 
with thick vestiture of closely appressed hairs, very heavy basal placs. 
Leaf sheaths glabrate, no wax, light green; throat narrow and indis¬ 
tinct, lannate, with short marginal tufts; collar medium width and 
Indistinct, reaching midrib; ligule wide, 4-6 mm., nearly even; 
ligular process on one side only. Leaf blades erect with declining tips, 
iredium width, about 8 cms., dark green, margins serrated on upper 
two-thirds, sparsely ciliated at base. 


'‘boss, W. E.—^Experiencias con Nuevas Variedades de Cana. Re- 
vista Ind, y Agricola de Tucum&n (Argentina), XIV, p. 99, 1923. 
Nblson, Hobace. —Sugar Bull, of the Amer. Sugar Cane League. 
IV. 3, pp. 1-3; Nov., 1925. 
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P.OJr«-1828. See Plate IV, opposite page 215. 

Produced in 1905 from seed of P.O.J.-160, which is a cross of 
Chunnee with Cherib6n. Imported to the Station through kinilnetw 
of Dr. Bnmdes, of the TJ. S. Bureau of Plant Industry- Cross in 
Argentina finds it not so vigorous as the other canes here discussed. 
It is cultivated in a very small extension in Java. It suffers some 
from mosaic disease and seems to run generally lower in sugar than 
the P.O.J.-^6, 213 and 234, also maturing rather later. It does not 
seem to have much promise here, although results of tonnage experi¬ 
ments under way must he awaited before any definite opinion can be 
formed 

Erect and at length recumbent, fine vigor. Stalks long and slender 
Tabout diameter of P.O.J.-36) light brown base color, overlaid with 
heavy purple bloom. Intemodes long, tmdency to tumidity, slightly 
staggered, exceedingly broad, deep yellow furrow, fiattening bud side 
of intemode. Nodes elevated, oblique; growth ring wide, even with 
intemode, yellowish green; root band wide, well defined, elevated, 
green with purplish waxy covering; rudimentary roots large, con¬ 
spicuous and fairly numerous, 3-4 in rows, green; leaf scar glab- 
rate, narrow and appressed; glaucous band broad, even and incon¬ 
spicuous. Buds medium size, 8 X 10 mm., plump, not exceeding 
growth ring, broadly ovate, germination apical, margins fiat, wide 
at i^Aulders, glabrate, short, inconspicuous apical tufts and basal 
placb. Leaf sheaths glabrate, glaucous, green; throat medium width, 
lannete, with long marginal tufts; collar medium width, inconspic¬ 
uous, reaching midrib, glaucous; ligule wide 4-6 mm., nearly even; 
ligular process on one side only, 3-4 cms., apparently deciduous. 
Leaf blades spreading with declining tips, narrow, 4-5 mm., dark 
green, margins uniformly serrulated and ciliated. 

Ceoss, "W. E.—Experiencias con Nuev as Variedades de Cafia. Rev. 

Ind. y Agricola de Tucum&n, XTV, p. 100; 1923. 

Rootnpbld, Abthttb H.—Qeneral Variety Stupes. 14th Anwl. Bept. 

P. B. Ins. Expt. Sta., pp. 62-64 1924. 

F.O.J.-lig9. 

Cross of P.O.J.-385 (Chunnee X P.O.J.-100) with P.O.J.-181 
V Chunnee X Black Cheribdn), which is very interesting parentage. 
Bcently received from Dr. W. E. Cross, Director of .the Agricultural 
Experiment Station in Tucumfin,‘Argentina, where it has riiown 
excdlent agricultural yields, but low sucrose and high fiber. In 
Java in 1923 this variety constituted 36 per cent of the crop of the 
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Kedawoeng factory and from 5 to 10 per cent of the cane extension 
of several other plantations. It is a strikingly handsome cane of 
better average girth than most of the P.O.J. types and extreme^ 
orect. 

Erect, good vigor, excellent stooler. Stalks long and of medinm 
girth, dark green, with a slight pnrple flush, no bloom, characteristic 
discolored vertical striations. Intemodes long, cylindrical, at right 
angle to stalk, furrow trace to short, broad flattening. Nodes bulginer 
end parallel; growth ring medium width, about three to flve mm., 
nearly even, light green to concolorous; root band wide and promi¬ 
nent, parallel, yellow to concolorous; rudimentary roots numerous 
but scattered, in rows two to four, purple, elevated, conspicuously 
large; leaf-scar slightly lannatcd with short hairs, appressed behind; 
glaucous band wide, tapering, indistinct. Buds medium to large, 
eight by ten mm., orbicular, never reaching growth-ring, germination 
sub-apical, appearance of being set in flattened cavity contrasting 
with bulging root band; margin narrow, flat, at shoulders only, not 
extending to apex, lannation along flbro-vascular bundles, no apical 
tuft and light basal place. Leaf sheaths sparsely lannated at back 
and more so at sides, glaucous, green; throat medium width, ]^n- 
nated with abimdant short hairs, dark colored, tendency to split at 
sides; collar medium width, reaching midrib, glaucous; Ugule me¬ 
dium width, three to five mm., widening at center, nearly even; 
ligular process long, wide and blunt, on one side only. Leaf blades 
spreading, medium width, about six cms., dark green with pronounced 
vhite midrib, uniformly serrulated to base, scanty basal ciliation. 

P.O.J.-2221. 

A cross of Kaasoer and Cheribon Obtained by the writer while 
in Washington in May, 192.'), from Dr. B. W. Brandes, in charge 
rf Sugar Plant Investigations for the Federal Bureau of Plant 
Industry, yhis parentage would give it one-fourth Saccharum spon- 
taneum and three-fourths S. oficinarum blood. Not sufSeicntly tested 
here as yet to enable ns to judge anything of its qualities. 

Beclining, good vigor, fine stooler. Stalks long and slender, green 
at first becoming light purple on exposure to light, heavy wax deposit. 
Intemodes long, cylindrical, perpendicular to stalk, furrow none. 
Nodes slightly enlarged and parallel; growth ring medium width, 
3 to 5 mm., even, green to concolorous; root band medium width, 
bulging, light green to brown, covered with white wax; mdimentary 
roots large, few and scattered, in rows two to three, purple; letrf 
scar glabrate, appressed behind; glaucous band wide, tapering, 
inconspicuous. Buds small to medium size, 5 by 7 mm., plump, sub- 
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orbicular, reachingf growth-ring, germination sab-dorsal, margins wide 
and flat, on upper two-thirds only, becoming abruptly shouldered at 
sides, sparsely lannated, no apical tuft nor basal placs. Leaf sheaths 
rather closely adhering, very sparsely lannated at back, sides glab- 
rate, glaucous, green; throat narrow, gray, lannated with diort ap- 
pressed hairs, few straggling, coarse hairs at margin, collar narrow, 
dark gray, reaching midrib, lannated and heavily glaucous; ligule 
narrow at sides, 2 to 4 mm., becoming wider at center, no ligular 
process. Leaf blades spreading, narrow, 4 to 5 cma, dark green, 
prominent white midrib, margins minutely and closely serrulated 
and ciliated to base. 

P.O.X-2379. See Plate IT, opposite page 215. 

A cross of Ohunnee and Ohcribdn made in 1911. Obtained in 
May, 1924, from Dr. Braudes. It is about the poorest in general 
appearance of any of these canes in the tonnage experiments at the 
Station and in the substations of Bayaney, “Los Cafios” and the 
Hatillo Fruit Co. Farm near the Station, at which latter point Mr. 
Dreier finds that it is less resistant to drought than the other P.O.J. 
canes. It is high in fiber and Cross, after two years experience with 
it in Tucumfin, Argentina, finds it a late maturer, although giving 
fair agricultural yields. It is very little cultivated in Java and does 
not seem particularly promising for Porto Rico. 

E^cct, fine vigor. Stalks long and slender (about like r.O.J.-36) 
purpl«‘ to brownish rose, heavy bloom. Tntemodes long, generally 
cylindrical, very, slightly staggered, furrow hroad and shallow. Nodes 
prominent, elevated; growth ring broad, even with intemodes, yellow¬ 
ish green; root hand wde elevated and coiihj>icnons, parallel, waxy 
coating, green with purplish tint; rudimentary roots rather numer¬ 
ous and conspicuous, 3-4 in rows, brownish; leaf scar glabrate, broad 
and prominent in front and appressed behind; glaucous band incon¬ 
spicuous and generally even, covered with very short wooly hairs. 
Buds medium size, 8 X 10 mm., not exceeding growth ring, broadly 
ovate, germination subapieal, margins wide and flat, abruptly shoul¬ 
dered above with abundant vestiture of short tawny hairs, distinct 
apical tufts of short hairs, heavy basal placs. Leaf sheaths with 
scanty decidnos dorsal basal vestiture. digbtly glaucous, light green; 
throat narrow and indistinct, laimate, with long straggling hairs at 
margin; collar inconspicuous, hroad, reaching midrib, glaucous; ligule 
exceptionally broad, 8-10 mm,, fimbriate; ligular process long, on 
one side only, apparently deciduous. Leaf blades -spreading with 
declining tips, medium width, about S cms., dark green, margins serru¬ 
lated and sparsely ciliated on upper two-^rds. 
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BEFEBEHOES 

See under P,O.J.-979. 

P.O.J.-S71A 

A cross of E.E.-28 with P.O.J.-2364, which is very interesting 
parentage indeed. Received from Mr. G. L. Fawcett, Botanist of 
the Experiment Station in Tucnm&n, Argentina, in July, 1924. The 
amount of Saecharum tponicmewn blood is only one-eighth, but it is 
readily recognizable. In Tucumto it has given good yields of both 
cane and sugar per acre and, like P.O.J.-2725, is almost immune to 
mosaic. One of the really promising eanes for Porto Rico of this 
newer series of P.O.J. canes. 

Erect, good vigor, fine stooler. Stalks long and of good girth, 
greenish-brown with heavy purple Hush on exposure to sun, eonsider- 
t.ble bloom. Tntemodes long, cylindrical, perpendicular to stalk, fur¬ 
row trace to narrow, short flattening. Nodes slightly enlarged and 
parallel; growth ring narrow, even in younger intemodes, widening 
and becoming elevated when older, yellow-green to concolorous; root 
l<and wide, slightly bulging, light green to concolorous; rudimentary 
roots few, large and scattered, elevated, in rows 2 to 3, purplish; 
leaf scar glabrate and appressed behind; glaucous band nanmw and 
inconspicuous, tapering. Buds medium size, 7 by 9 mm., ovate, reach¬ 
ing growth-ring, germination sub-apical, margins narrow and trian¬ 
gular, sparsely lannated, long, heavy apical tuft and light basal placs, 
some lannation along fibro-vai 9 Cular bundles. Leaf sheaths heavily 
lannated at back, course tawny hairs, side glabrate, green; throat 
wide, dark lannated with short appressed hairs and a few straggling 
hairs at sides; collar broad, glaucous, brownish; ligule narrow at 
sides, 2 to 4 mm., becoming wider at center, nearly even, short, stubby 
ligular process, situated unusually low on throat, on one side only. 
Leaf blades spreading, veiy wide, about like P.O.J.-2725, dark green, 
not fiat, minutely and unformly serrulated and ciliated to base. 

CBS 

Bbanues, E. W.—^Breeding of Disease Resisting Sugar Plants for 

America. The Reference Book of the Sugar Industry of the 

World, published by the “La. Planter & Sugar Mfr.“, pp. 69-7; 

July, 1925. 

Oboss, W. E.—Some notes on Cane Variety Work in Tucum&n. Int. 

Sug. Jour., April, 1925, p. 204. 

P.O.J.-S726. See Plate TV, oppoeite page 216. 

A cross of E.E.-28 with P.O.J.-2364, which means that this cane, 
distinct from the Chunnee and Gheribfin crosses has only one-eighth 
Saecharum spontaneum blood, which is shown by its appearance, 
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vrhich is not all of the classic P.O.J. type, it being a fine-looking, 
thiAlr witfift resembling the noble canes in type. Obtained in 1924 
from the Mayagiiez Experiment Station, where it in turn was ob¬ 
tained from the Agricnltoral Experiment Station in Tucumfm, Ar¬ 
gentina, where it has given some very promising results and is begin¬ 
ning to be cutivated on a commercial scale. It is one of the few 
thioV canes that resist taking mosaic diseases almost to the point of 
immunity, not over one-tenth of 1 per cent of Infection being found 
even where it is surrounded by varieties 100 per cent infected. Two 
thousand two hundred hectares of this variety were cultivated in 
Java in 1922. Cross reports good sugar content in Argentina and 
states that of the practically immune canes in Tucum&n, this has 
given consistently the best results of all, and that he considers it 
tne most promising of all the newer varieties in that province. It 
llowers early and abundantly. 

Erect, at length recumbent, fine vigor, good stooler; arrows early 
and profusely. Btalks long and medium girth, yellowish green to 
dark green with bronze flush on exposure to sun, no bloom. Inter¬ 
nodes medium to long, cylindrical, slightly appressed at sides, slightly 
staggered; furrow narrow and deep, extending over half of inter- 
nodes. Nodes slightly constricted and oblique; growth ring broad, 
even or sometimes slightly sunken, light green to concolorous; root 
band oblique, medium widtli, concolorous; rudimentary roots few, 
large, in rows, purplish to concolorous, inconspicuous; leaf scar 
glabrate, appressed behind and prominent in front; glaucous band 
narrow, slightly constricted, conspicuous. Buds medium size, ex¬ 
ceeding growth ring by one-third, oval to ovate, germination sub- 
apical, margins narrow, flat, on upper half only, lannate with 
short hairs, abruptly shouldered at sides gi^'ing bud an nm shape, 
short apical tufts, light basal place. Leaf (deaths green inside 
and out, glaucous, heavily lannated at back, sides glabrate; throat 
broad and dark, covered with short appressed hairs, straggling 
hairs at margins; collar wide, reaching midrib, glaucous; ligule 
narrow at sides, becoming broad and peaked at center, lannated, no 
ligular process. Leaf blades spreading with declining tips, very 
broad, dark green, white midrib, margins uniformly serrated and 
with scanty ciliation at base. 

Two serious defects of this variety are its early and prolific flower¬ 
ing habit and its extremely spiny leaf-sheath. 

Mr. Robert L. Davis, Associate .Agronomist of the' Mayagiiez Sta¬ 
tion wrote the author on 11th December, 1925: 

“Ton would be interested in the planting I made on Las Mesaa last Jann- 
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ai7. Tho P.O.J.-2725 has made a growth up there superior to that of B.H^ 
lU/12 or St. Croiz-12/4. The soil is a porous red clay, very low in fertility.” 

Seen in some of Mr. Matz’ plantings at Fortuna, it was makilig 
.<1 splendid development under South-Coast conditions. It grew re¬ 
markably well on poor red clay soil at the Station when first planted 
here and is looking well in tonnage experiments and hillside plant¬ 
ings, while in the “Los Gafios” and HatiUo Fruit Co. substations, 
the one on splendid vega land and the other on poor, porous red hill 
land of low fertility, it is showing up well. At the Bayaney sub¬ 
station, under hillside conditions and planted under very trying con¬ 
ditions as regarded moisture in the soil to the point of its being 
practically planted in the mud, it is not showing up so well as some 
of the P.O.J. varieties. At the Demonstration Farm of the Depart¬ 
ment of Agriculture near Arecibo, it has made excellent development 
and proven almost immune to mosaic while from Mayagiiez Mr. .T. 
A. Saldana reported to the writer a yield of 49.9 tons per acre from 
a small field planted with only one three-eye seed piece in holes five 
fi-et apart. This cane was 13^^ months old when cut. 


I'AWCEyr, G. L.—Descripcion de dos Intcresantes Variedades de Cafia. 

Bevista Industrial y Agricola de Tficum&n (Argentina), XU, pp. 

156-60; 1922. 

Gboss, W. £.—Experiencias con Variedades Nuevas de Cafias. Ibid, 
XIV, pp. 1074; 1923. 

TJep.-S4. 

Gross of Cheribdn with Kassoer, containing, therefore, one-fourth 
Saocharutn spontaneum and three-fourths 8. officinarum blood, which 
is promising parentage. In Argentina, under generally 100-per-cent 
mosaic-infection conditions, this variety has never shown the disease 
and has given cane of satiefactoiy sugar content, although rather low 
field yields. It is an unattractive looking cane with its always 
prematurely sprouted roots. 

Erect to recumbent, splendid vigor, good stooler. Stalks long and 
thin purple, covered with heavy grayish black wax deposit. Inter¬ 
nodes short, cylindrical, or slightly appressed at sides, perpendicular 
to stalks, furrow none. Nodes slightly elevated, parallel; growth- 
ring broad, 4 to 6 mm., dightly elevated, but very inconspicuous, 
yellowish-green to concolorous; root-band wide, slightly elevated, 
yellowish-green to concolorous; rudimentary roots large, few and 
scattered, 2 to 3 in rows, purple, decided tendency to premature 
sprouting; leaf scar glabrate, appressed behind; glaucous b and 
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nearly even, mconspicuous. Buds small, 5 by 7 mm., sab-orbicular, 
reacbiiig growth-ring, germination sub-apical, margin wide and flat, 
nearly glabrate, on upper half only, no apical tuft nor basal place. 
Leaf sheaths sparsely lannated at bach, sides glabrate, dightly glau¬ 
cous, no tinting; throat wide at sides, sharply narrowing to center, 
lannated with short, tawny hairs, brownie; collar shaped as throat, 
brownish, lannated with short wooly hairs; ligule narrow at sides, 
becmning abruptly enlarged and peaked at center; ligular process 
on one side only, very long and pointed, as long as two inches. Leaf 
blades spreading, narrow, 4 to 5 cms., dark green, minutely and 
uniformly serrulated to base, scanty basal ciliation. 

BEFEUENCBS 

See under P.O.J.-2714. 

Kakoe. 

Listed as for sale by Dr. Stahl. “Revista”, 1887, page 174. 
Probably introduced from Jamaica, where this variety was grown. 
Not since reported. 

TAhttlTia.. 

(Lajaina.) Given by Dr. Stahl. Itevista, 1887, page 174, as a 
synonym for Borbon, which he always considered as distinct from 
Otaheite or Cana Blanca. 

Labalna Striped. 

The records show that a cane was cultivated at this Station under 
this name in 1913. There is no indication as to its origin. The 
description on flle reads much like the striped lorm of Bambii. 

Light stripe. 

A cane under this name reported on in Circular 8 of this Station 
where yields for three cuttings and average analyses are given. The 
origin of this cane cannot be traced and no description is on record. 
It was probably Calancana, but this opinion is based on the proba¬ 
bilities and not on evidence. Possibly it was only Bayada. 

Lonislana Pniple. 

See Morada. 

Xr-611. 

Seedling of T-189. Imported from Louisiana by Central Gu&nica 
in October, 1920, and part of the seed was sent to this Station where 
it made a satisfactory early growth, but has the unfortunate char¬ 
acteristic of stopping development a^ seven or eight months. This 
is the only one of the Lousiana seedling so far imported. It is sup¬ 
posed to be an even better early cane than D-74, but results both 
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here at the Station and on the Hatillo Fruit Farm have been anything 
hut satisfactory and the cane gives little promise of success here. It 
wgs by the far poorest developed of twelve varieties seen on the hill- 
bide fifica of Don Paco Soli near Caguas on 9th October, 1924. 

The following letter from Mr. T. D. Boyd, Assistant General 
Superintendent at Gudnioa Central in 1921, in which he quotes a 
letter from JVIi*. W. G. Taggart, Assistant Director of the Louisiana 
Sugar Experiment Station in Audubon Park, New Orleans, gives 
some interesting information as to the description of this cane under 
mosaic conditions: 

South Poeto Biro Sugar Co. or Porto Rico 
Ensenada, Porto Bioo 

October 7th, 1921. 

Me. E. D. ColCv, 

Director, Instilar Sarpcftment Station, 

Bio Piedras, P. R. 

Dear Sir: 

I huvo a letter from Mr. W. G. Taggart, Assistant Director of the Sugar 
Exporimont Station at Audubon Park, New Orleans, dated September the 27th, 
as follows: ^ 

*‘Iu roi)l.v to 3 'our letter of September 1, I am inclined to believe that you 
lui\e gone into n problem which we have been studying for the last few years. 
Tho cane known as Ir-511 as grown on Oak Lawn plantation was grown from 
one stalk carried there by Mr. Ohiquelin in 1912, and we find it, when grown at 
the Station, to be somewhat different from our Lr-511. 1 am enclosing >ou a 

comparative deticiiption of the two tanos and hope that from it you can distin¬ 
guish tho L-511. 

^*We are not sure whether Oak Lawn has gotten some other cone confused 
with Ij-.*)!! or whether tlie one st ilk which was originally earned there varied 
slightly fiom the lest that we kept. At any rate, tho Oak Lawn cane has con¬ 
tinued to jield a ^eTy rich juice, and with the exception that it is not very re¬ 
sistant to mosaic, it is a valuable cane to us. My personal opinion is that the 
difference is fine to the conditions under which the two cunes have been grown 
and tho possible effect of the mosaic disease on tho 1^11 here. In fact, I can 
seo u closer leseinblance in the cane that has been growing under mosaic condi¬ 
tions for two xears to Ij-fill, than the Oak Lawn cane which has been growing 
under mosaic conditions for one 3 ear.” 

OOMPARATIVF DESCRIPTION OF Ti-511. 

Oak L.inii Ciinc Stiition Cnut 

Growth 

Tall and upright Medium height and upright 

Top 


Short and tapering 


Very short and tapering 
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Lousier 

Stahl page Hh Tins is usually siqiposed to Otaheite but 
h(r< it seems t > lie nsid jn a diffeiont sense No de‘S( iiption is given 
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foi Penang Piobablv Staid’s Lousiei — (^a\engoiie as the Lousier 
ot AraiiJitiiis IS tins cane, as seen b\ the aiithoi when nripoitcd fiom 
that island to Brazil 
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BCalAbarde. 

Stahl, Beviata, 1887, page 174. L6^ Tuero, page 10. Given as 
^ Morada, but it is listed with the striped eanes. Probably as used 
should be taken to — Bayada. This name cannot he traced in the 
literature. Malabar often occurs and usually s= YeUow Caled(mia. 

Morada. 

(= Louisiana Purple, = Black Oheribdn.) Probably introduced 
in the early days of the nineteenth century, mixed with Otaheite. 
It occurs frequently in mixed plantings in all parts of the Island, 
but is nowhere grown in pure cultures. There seems no reason other 
than chance why this eane has been neglected in Porto Bico while 
the two other Chcrib6n canes, Oristalina and Bayada, are the two 
kinds most widely planted. It differs from them only in color, being 
a uniform dark purple with heavy bloom. It is equally wdl adapted 
to a wide range of cultural conditions. In a field planted at this 
Station in November, 1920, where there are a number of selections 
of Cheribon canes from different sources, this made rather the best 
growth and stooled rather more heavily than any of them. It is 
a good standard variety that has been completely overloulied here. 
For years it has been one- of the principal canes of Louisiana. No 
data is at hand to show whether or not its supposed earlier maturity 
holds good here. 

BEFEBENCES 

Rosenfeld, Abthub H.— i Ms Superior Nuestra Cana Morada a Nues- 
tra Bayada Bevista Industrial y Agricola de Tucum&n, 11, 8. 
pp. 331-4; 1912. 

Stubbs, W. C.—Sugar Making on a Small Seale. La. Agr. Expt. 
Sta., Bulletin 5, Second Series, pp. 84-96; 1891. 

* Otabeite. See VJato XXTY, o])pOHito page 227. 

(=Cana Blanca =Bourbon =Lahaina.) Introduced from the 
other West Indies, perhaps from Cuba, in the early days of the 
nineteenth century. It quickly replaced the Creole and for seventy- 
five years was the only cane planted commercially. On account of 
the epidemic of 1872 its planting has been largely abandoned. It 
was still the only cane planted at Central San Francisco at Quaya- 
nilla on the south coast until the outbreak of gumming there 

in 1922 and it occurs rather widdly in mixed and sometimes in nearly 
pure plantings in many other parts of the Island, especially in the 
hill country of the central and eastern districts. 

Erect but soon procumbent, vigorous on suitable soUs, medium 
stooler, arrows frequently. Stalks long, medium stout, bright green. 




OTAHEITE 


PLATE XXIV 
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ydlow at matnitty, sometiines faintly tinted when fully exposed hat 
without a distinct flush, bloom scanty or none. Intenu^es long, sub- 
cylindrical but inclining to barrel shape, straight or a little stag¬ 
gered, furrow evident but poorly developed. Nodes somewhat con¬ 
strict^; growth ring rather narrow, even or slightly sunken, concol- 
orous or pale brownish; root band narrow, 5 to 8 mm., concolorouj; 
rudimentary roots distant, white, then brownish, not conspicuous, in 
about 3 rows; leaf scar perpendicular to stalk, glabrous, oppressed 
behind; glaucous band clearly marked, usually constricted, narrow, 
7 to 10 mm. Buds small, flat, often reddish when exposed, elliptie- 
ovate, aiute, exceeding the growth ring by one-fourth of length, base 
}oanded, margin narrow, 1 mm. or less, uniform, germination apical, 
placs of short crisped hairs at base, margin and apex with conspic¬ 
uous, oppressed long hairs Leaf sheaths with dense vestiture of 
pallid, sub-apprcssed, acicular hairs, greenish, somewhat glaucous; 
throat brown, lanuate with scanty tufts of long soft hairs at the 
margins; collar brown well marked, not reaching the midrib, spar¬ 
ingly lannate, especially toward the margins; Ugule medium width, 
tapering from about 4 mm. in center to 1 mm. at ends, margin even, 
lignlar processes well developed, unequal, one usually 14 to 18 by 6 
to 7 mm., slender but obtuse, the other broader and shorter. Leaf 
blado subercct, i!at, long and rather narrow about 6 cm, bright but 
rather hght green, minutely but closely serrulate, even or with scat¬ 
tered cilia at base. 

Thli has been a grand cane, but unfortunately it is adapted to 
a narrow range of conditions, and these have > ased to exist m most 
eane-growing countries. That it had not deteriorated was shown by 
its behavior at the Central San Francisco where on rich, porous, al¬ 
luvial lands, the soil conditions for which it is fitted, it was still 
giving highly satisfactory results up to five years ago. It is reputed 
to be the same cane as the Lahaina of Hawaii and the Bourbon of 
the British "West Indies. Whether this is really tlie case can only 
be determined by farther comparative studies, for which material 
has not been available. The buds illustrated by Fawcett as those of 
Lahaina (Bev. Agri. Tucum&n, 10; 139, 1919) are too broad to be 
typical for Otaheite. Here it is heavily mixed with the similar but 
dearly distinct cane described on another page as Penang, though 
its right to that name is very doubtful. The native Add men distin¬ 
guish the two kinds readily and never confuse them, always calling 
the Otahdte “Cana Blanca” and often calling the other Borbdn. 
Both Dr. Stahl and Ldpes Tuero considered Otaheite and Borbdn as 
distinct, but they also recognized Poiang as being a third kind. 
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Otaheite is and always has been a poor ratooner. The present 
practice on the south coast of ratooning but little or not at all comes 
largely from the fact that till re(*ently Otaheite was the only cane 
planted there. It deteriorates quickly in the field after reaching 
maturity and cannot be safely left over for cam quedada or long 
croj). It has always been considered here as an early maturing 
cane, although in Peru and Hawaii it is harvested up to 24 months 
old and seldom at less than 20, and as being the standard of excel¬ 
lence in sweetness and milling qualities. These claims are not wtdl 
supported by the analyses in our Jiles. As will be seen ])elow, in 
evei^" single case where direct coini)arison is possildc with (Jristalina 
from the saim‘ field the latter has proven tlie better, -and more con¬ 
spicuously so early in the season than at full maturity. The highest 
record we ha\e is almut e<iual to the best recorded from Oristalin.i. 
It is liard to understand why all the early planters so greatly pre- 
1 erred it to the latter kind: 
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TJjis last is our highest r(»coT’d lor Otaheite; no comparable anal¬ 
ysis for Ori'-talina was reconhs , but it is clear from tlie above that 
before icaclimg full Jiiatuiity Oristalina is the sweeter cane, a fact 
tnat will come as a siirprisf* to imet growers In tonnage Otaheite ’s 
bkely to lead (Vistalina as plant cane on well-drained alluvial soils, 
but the reN<‘rse will W the case for most otliiT locations and always 
for j'atoons. 

It is perhai)s useless to lune spent so much time' discussing this 
interesting old \ariety, since its doom is now sealed. Jt is being 
definitely discawlod in its last stronghold among the hills because* it 
is so heavily infe<*ted by gum disease in f>ractieally all of that region. 
It se(*ms to be* the most susceptible of all canes to this very serious 
trouble, although P(*nang and Bainbu are pro))a])ly in the same cla-^s. 
Rayada and <b*istalina are also attacked by it but sutler much less 
seriously, while Yellow^ Caledonia, (^avangerie and D-109 seem to be 
I»ractically immune. Otaheite is also extremely susceptible to root 
disease in all of its forms, to the vascular bundle fungus, and to 
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mosaic. Its susceptibility to all of these serious troubles is so great 
that it should be ruthlessly exterminated. 

RBFEBENCES 

Bboogi^ C£sar. —^Memoria de la Estacion Experimental de Azucar 

del Peru, Lima, 3910. 

Maxwell, Wai/ter, —^Reports for the Year 1897. Hawaiian Sug. 

Platers' Expt. Sta., Div. of Agr. & Chem., Bull. No. 3; 1905. 

Palo Bojo. 

See Bois Rouge. 

Palo Bojo Olaro. 

See Bois Rouge Blonde. 

* Penang. 

This name, as used here, applies to Porto Rieo only. Penang is 
usually considered as — (Salangore, but this is quite distinct.) In¬ 
troduced by I)r. Orivot Graud-(5ourt prior to 1879, probably from 
Guadalupe. It was still planted in i)ure cultures at Central Coloso, 
8 few years ago, where it was also known as Lousier. Preciuently 
occurring in mixed plantings in all parts of the Island. It has been 
brought to the Station from Bayaney under the name of Borbon. 
More likely to be confused with Bambu than wdth Otaheite by most 
planters. 

Ej often soon i)rocumbent, good average vigor, good stooler, 
arrows frequently. Stalks medium diameter, light green, not yellow¬ 
ish, no flush, little or no bloom. Intemodes rather long, cylindrical, 
straight, furrow shallow, poorly defined. Nodes slightly constricted; 
growth ring broad, 2 to 5 mm., swollen, eoncolorous; root band nar¬ 
row, 6 to 10 mm., eoncolorous, rudimentary roots few, distant, large, 
whitish with purple cent el’s, in about 3 row^s; leaf scar jierpendicular, 
glabrous, afipressed, behind; glaucous band narrow, well defined. 
Buds triangular-ovate, obtuse, 9 to 10 by 9 to 10 mm., often only 
reaching and never exceeding the growth ring, margin 1% to 2 mm., 
fiat, slightly wider below% germination subapical, greenish or purplish, 
nearly glabrous. Leaf sheaths with medium vestiture of short pallid 
subappressed hairs, glaucous, with a conspicuous lilac tinge, throat 
pale brown, minutely and sparingly lannate, with conspicuous tufts 
of marginal hairs; collar pale brown glaucous, sj)aringly lannate, 
toward the margins; ligule narrow, 1 to 3 mm., tapering toward 
the margins, edge even; ligular processes none. Leaf blades long, 
spreading, medium width, about 6 chi., dark green, minutely serru¬ 
late. 

No conjecture can be made as to the true name of this cane. 
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Jf it is the Lousier of Mauritius, which seems possible from its history, 
then that cane is abundantly distinct from Otaheite. It has been so 
long associated with the name Penang in this Island that that name 
is provisionally retained for it. It is evidently better adapted to 
old, compact lands than the Otaheite and it is a better ratooner. 
According to notes left by Mr. Crawley, the former Director, this 
was the principal bind planted at Central Coloso in 1913 and ns 
planting was then being extended at other points on the west coast. 
It was highly recommended by Dr. Stahl, who considered it immune 
to the cpi(lemi<> of 1872. Its planting is now abandoned at Coloso 
on account of its susceptibility to mosaic. Our notes indicate that 
it is heavily attacked by gum disease, but in this there may have 
been confusion with Hainbti, the two having only recently been clearly 
distinguisbe<l In an experimental planting of many varieties made 
in November, lfl2(l, this kind took a high plaec for germination, 
stooling and general ^igor. 

The following analyses are available. 
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This indicates a came of ^cry satisfactory quality but a little later 
in maturing tlian Cristalina In icec'ut tonnage experiments at the 
Htation it has shown up distressingly poorly and seems hardly worthy 
of anything more than historical further attention. 

Pesante. See Plate- , opposite page --. 

A local name at Mayagiiez for Java 105-P.O.J, or “Egyptian”, 
from the name of the “Colono” on whose place it first attracted at¬ 
tention in that locality. 

The Porto Rico .Sei'DMno Canes 

Besides the canes bred at the Mayagiiez and Rio Piedras Stations, 
the former of w'hieh up to number 200 bore the letters “P.R.” and 
the latter of which begin with 201, seedling canes have been bred 
at Fajardo, Foitnna and Gu&nica Centrals. No Fortuna seedlings 
remain as such, but the Fajardo seedlings are designated with the 
letters “F.C.” and the Guanica seedings as “G.C.” The produc¬ 
tion of seedlings at the Mayagiiez Federal Experiment Station was 
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resumed about 1917 and the seedlings produced since then have been 
known by the letters “M.P.R/’ Of the old original P.R. canes, which 
were bred at Mayagiiez from 1906 to 1911, all seem to have been lost. 
One of them, P.R.-68, turned up in the first Santa Rita immunity 
experiment, where it made a very poor record and has not been 
beard of since. 

Sixteen of the three hundred and twenty or more kinds produced 
at this Station during 1912 have been selected and kept in continuoua 
cultivation here since that time, and some of them have been con¬ 
siderably disseminated throughout the Island. They were described, 
by Earle and are discussed in the following pages. A few of these 
are good canes. It is probable that each of five or six of them under 
conditions favorable to it will produce greater tonnage and rather 
more sugar per aor(‘ tlian (Jristalina and Rayada. It cannot be 
claimed, however, that any of them are of surpassing merit. They 
will average about like the beat of the Barbados and Demerara canes 
fhat liave been tested here. Among the large number of seedlings 
produced by (’’owgill each year from 1913 to 1918 tliere are a number 
that are iiromising. Those from 191(5 on have not been fully tested 
and have not been disseminated. They will not be discussed at this 
time. No seedlings wore produced at this Station from 1918 to 192»'), 
as facilities were hardly sufTTicient for the proy>er testing of those al¬ 
ready in hand, but, with this testing well in hand in the fall of 1925, 
the writer through the kindly interest and efficient (cooperation of 
(^mmissioncr of Agriculture Carlos E. Charihm, w^as enabled to com¬ 
plete arrang(»ments for beginning the seedling w'ork again, with ^Ir. 
J. A. Saldana, formerly of the Federal Station at Mayagiiez, in charge 
of the work under the immediate supervision of the writer. The 
ivork was well and carefully planned in advance and all breeding 
was done w ith known parents, using such valuable material as BH- 
10(12), SC 12/4, D-117, D-109, D-74, Uba, CH 64/21, Kassoer, 
P.O.J.~36, 36 (M), 213, 228, 234, 826, 979, 1228, 2379 and 2725, 
PR~260, 328, 358, 460, etc., etc. Some ten thousand seedlings were 
obtained and are jdanted out not only at tlie Station, but at seedling 
substations on the Island. To the great regret of all associated with 
this splendid and painstaking young plant breeder, Mr. Saldana passed 
away in June, 1926, after having seen hundreds of the seedlings pro¬ 
duced by him starting oflP to a wonderful growth. He left remarkably 
clear and detailed notes, which will ^enable us to cariy on the work 
he started with a full knowledge of all original details. The writer 
has never seen a large planting of now seedling make such excellent 
average growth in the field as have these of Mr. Saldana’s and future 
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varietal workers at the Insular Station are going to have some very 
interesting and abundant material with which to carry on their labors. 

Tjie Fajardo Seedlings 

A very considerable number of seedling cranes have been and are 
still being propagated and tested by the Central Fajardo. They are 
numbered under the initials “F.(\” Some of them are now being 
extended there on a large scale. Sixty of them were included in the 
immunily test at Santa Ilita. A number of these proved strongly 
resistant to both root disease and mosaic. They have none of them 
leen disseminated over the Island and only three are in cultivatiou 
at this Station. 


P.O.-140. 

A seedling of (Ceniza de Fajardo), wliich parentage it 

shows clearly in its general aj)])carance and in its susceptibility to the 
Helminthosporium sauhari leaf spot. Obtained by Director Fran¬ 
cisco Lojiez Dominguez from Mr. Rafael A. Veve, in charge of the 
Fajardo Experiment Station, where tliis cane was bred, in sj^ing of 
1925. In Fajardo it has a good record and is starting off w^ell at 
the Station. 'Will be planled out to tonnage experiments this fall. 

Erect, then recumbent, good vigor and stoolcr. Stalks long, good 
girth, green at first, changing through purple to red as cane becomes 
older and finally as very old cane becoming a brillant lemon-yellow, 
heavy wax covering. Internodes long, appressed at sides, enlarged 
at base ojiposite bud, staggered, no furrow. Nodes constricted and 
oblique; gi*owth-ring oblique, na tow in front, 2 to 4 mm., widening 
in back opposite bud, nearly even, green to concolorous; root-band 
wide, oblique, covered with heav>" w^ax deposit; rudiimuitary roots 
numerous and crow’ded, small and inconspieuous, in row^s 5 to 6, 
light purplish; leaf s(*aj* glahrate and appressed behind; glaucous 
band narrow', eonstric'ted, inconspicuous. Huds medium size, 7 by 
9 mm., orbicular, reacliing grow'th-ring, germination dorsal, margins 
wide, flat and alate, nearly glabrous, light basal placs. Leaf sheaths 
wdth heavy vestiture of short tawnj hairs at hack and sides, lightly 
tinted wdthin and out; throat wide, dark, lannate with short w'ooly 
hairs, some long ('oai*se hairs at rnai^gins, tendency to split at sides; 
collar wide, reaching midrib, glaucous; ligule narrow' at sides, 2 to 
4 mm. and wider at center, even. Ligular process none. Leaf blades 
erect with declining tips, broad, about 8 cms., dark green, very sus¬ 
ceptible to Helminthosporium sacchari leaf-spot, minutely and uni¬ 
formly sernilatcd at margins, abundant basal ciliation. 
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F.O.-214. See Plate IIT, oppoHite page 191. 

Seedling of D dS3 Received through courtesy of Mr R A Veve, 
in charge of Experimental Work at Fajardo Central 

Erect, at length recumbent, good vigor, fair stooler Stalks long 
and medium girth, ranging from greenish yelloA\ through rose to 
light purple, heavy bloom Internodes medium lengtli, cylindrical, 
slightly staggered, no furrow , no<les iJightly elevated in front, even 
behind, growth ring narrow and inconspicuous, root band wide, 
oblique, bright green, covered with heavy wax deposit, rudimentary 
roots crowded, inconspicuous, 4 to 7 in rows, coiuolorous; leaf scar 
glabrous, appres&ed behind; glaucous band constricted and broad. 
Buds orbicular and plump, medium size, 10 V 12 mm , scarcely exceed¬ 
ing growth ring, germination subapical, margins wide, flat and 
glabrate, consi)i(*uoiisl> shouldered above, purple Leaf sheaths lan- 
nate, sides glalirate, slightly glauc'ous, green, throat w ide, lannate, 
long coarse hairs at mnigins, c*ollar wide, well defined, reaching 
midrib, dark gray and glauc-ous, hgule narrow, nearly e^en, ligular 
processes none Leaf blades siireading wnth de<*lining tips, broad, 10- 
12 ems, dark green, margins seriated 

As IS charac'teristic of practic*allj all sc^edlings of l)-48l} parentage, 
this cane suffers \ery se\erelj from the leaf spot, Jhlmmihosporium 
sacchafi, although possibly less than its sister F C’-306. At the 
Static a it has seemed to ratoon better than FC-iOf) and Mr Veve 
corroborates this tacd in a Icdter to Mr Meiiende/ Kamos, former Di¬ 
rector of this Station It is also susceptible to gomosis !Mr Harold 
Stiles wrote us from Afanati, under date of 19th December, 1924, that 
this variety was doing nicel> for him ]Mr T*. Richardson Kuntz, 
wrote us from San Antonio de los llanos, in IIa\ana l*io\iinc», Cuba, 
on 30th May, 1925 

“Of the Fai.iido seedlings FC—214 is the hest, although it 16 not so well 
de\elopnient as the FT-1.17 it h.is btoolcd better and forms a better looking 
otool “ 

HEPLRENCIb 

Rosi NFELD, Artiii K TI—List of All Sugar-C'aiie Varieties under 
Trial at the Insular Station, .lOtli June, 1924 Itth Ann Kept 
of the Insular Station of Porto Rico, 1923-24, pp 63-4 
Veve, R A—Reports of the Fajardo Experiment Station, 102^-26. 

F.O. 306. See Plato IIT, opposite page 191. 

Seedling of l>-433(f) and D-109\m) Received through courtesy 
of Mr R A. Veve, in charge of E\i)erimental Work at Fajardo 
Central 
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Erect, at length reonmbent, good vigor, Stalks long and medium 
girth, yellovish red to brownish red with irregular discolored patdies^ 
light bloom. Ihtemodes medium length, dighily tomid, slightly 
f>tas^red, farrow slight to none; nodes constricted at back only; 
growth ring broad and slightly elevated, concolorons; root band 
medium width, oblique, yellowish to dark green, some waxy covering 
rudimentary roots inconspicuouli, few and scattered, 3-4 in rows, 
purplish; leaf scar glabrate, broad and prominent in front and ap> 
pressed behind; glaucous band constricted, broad and well defined. 
Buds suborbicular, medium size, 10 X12 mm., scarcely exceeding 
growth ring, germination subapical, margins wide and fiat, sparsely 
lannate, heavy basal placs, purplish at tips. Leaf sheaths with de¬ 
ciduous dorsal vestiture, sides glabrate, heavily tinted, glaucous, 
inner base lightly stained with purple; throat wide, lannate and well 
defined; collar medium width, reaching midrib, lannate; ligule 
rarrow, 2-4 mm., nearly even; ligular process short and on one ride 
only. Leaf blades spreading with declined tips, medium width, 8-10 
cms., dark green, upper margins minutely serrulated, bases ciliate. 

This variety has given splendid cultural and industrial rofplts at 
Fajardo, where it has replaced their standard D-433 (Ceniza) on 
several hundred acres and is being rapidly extended. The writer 
has seen some exceptionally fine fields of this variety at Fajardo. 
At the Station and in other parts of the Island it has not seemed 
at home and, even at Fajardo, it suffers very severely indeed from 
the leaf spot, Helmintkosporium sacchari, and is susceptible to gomosig, 
also. It ratoons fairly well where there is abundant moisture. While 
results under the peculiar condition of Fajardo amply justify its 
extension on the northeast comer of the Island, it does not seem 
particularly promissing for the remainder of the cane area. 


Cook, MELvniiiB T.—^Helminthosporium Leaf Spot of Sugar Cane in 
Porto Rico. Joum. of the Dept, of Agr. of P. B., VIII, 4, pp. 
1-10; Oct., 1924. 

Vbvi!, B. a.—^R eports of the Fajardo Experiment Station, 1923-26. 
P.O .-^06 striped. 

Mr. Luis Serrano has selected out and bred trae to type a pretty 
striped sport of this variety which in everything but color seems 
identical to the self-colored type. It would be advisable to makg 
tonnage tests of this variety in comparison with the normal type in 
order to determine if its composition has changed any, or its resistance 
to leaf-spot, along with the change in color, the which, while not 
probable, is posrible. 
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Thb Forfdita Ssedungs 

At one time seedling canes were grown at Central Fortona near 
Ponce, which is now (me of the Gu&nica properties. This work w;is 
soon discontinued and most of the seedlings have been lost. Only 
one was included in the immunity experiment at Santa Bita, where 
it made a very good record in resistance to both root disease and 
mosaic. 

Not seen dsewhere. 

The GuInica Seeduhgs 

The growing of seedling canes was begun at Central Gu&nica 
about 1908, but has been discontinued. They are numbered under 
the initials “G.C.” These numbers reached nearly two thousand. 
Numbers 493, 701, 888 and some others are now grown on a large 
scale on the various Gufiniea properties. Two of the “G.C.” va¬ 
rieties are in cultivation at Fajardo and three are in the collections 
at this Station. They have not been otherwise disseminated. 

*O.0.-493. See Plate XXIV, page 287. 

A seedling of Otaheite produced in 1908. Brought to the Station 
from Gu&nica by Mr. Earle in 1921. Murphey reported very well 
on it from Gu&nica from 1908 to 1913, finding it a vigorous stooler, 
superior looking in general to Otaheite and of higher sucarose content 
than its famous parent. In 1912 he reported a sucrose content of 
14.5 per cent for it in January and a production of 38.3 tons per 
acre, calling it at the same time a “fine ratooner”. He stated that 
it has around 50 per cent more stalks per stool than the native kinds. 

Habit declined, vigorous. Stalks heavy, yellowish-green. Inter¬ 
nodes long, cylindrical, straight; furrow none or scarcely evident. 
Nodes broad, not constricted; root-band broad; rudimentary roots 
brownish, in about 3 rows; growth ring broad, elevated; 1^ sear 
glabrous, not prominent, appressed bdiind; glaucous band broad, 
but poorly defined. Buds sub-hemispheric, reddish, margins broad, 
equal, baw, margin and apex ciliate. Leaf sheaths glabrate; throat 
minutely lannate, vestiture reduced to a few short hajrs; shoulders 
with short lobes; ligule narrow, even; collar minutely lannate. 
Leaf blades declined, narrow,'minutely serrulate above, even below. 

In 1913 Murphey noted that this cane is of full sise rigd^t to 
the top and could “all be utilised’^ Todd the sam& year mentioned 
it as promising at Gu&nica. Bourne in June of that year reported 
that it was resisting drought better than Otaheite or B-208, also that 
it flowered in Santa Bita. It is also said to stand the attatsks of 
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white grubs much better then the native varieties and to need a longer 
period than these for thorough ripening, particularlj under moist 
conditions (Bourne). In May, 1914, it was reported from Guiniea 
as doing well in all places tri^, both as Chra/n Cvltura and as PHf 
mavera. 

At the Station it has proven highly susceptible to mosaic disease 
and, while the first plantings were very vigorous, it is not at present 
showing up so promisingly in tonnage experiments in comparison 
with B.H.-10(12). 

We have the following figures on production and analyses at 
Ou4nica: 



This is certainly quite a creditable record, although this variety 
is hardly cultivated now in Porto Bico. 


•0.0.-701. 

Brought to the Station from Mayagiiez in fall of 1925 by Mr. J. B. 
Saldafia. This cane, which was evidently a very good variety it 
Gu&nica and, according to Wolcott, rather exceptionally remstant to 
Diairaea attack, seems, along with the other Q.C. seedlings, most 
of which have already disappeared completdy, or are being rapidly 
eliminated in favor of B.H.-10(12) and S.C.-12/4. Mr. B. L. Page 
told the writer that this variety had the characteristic of splitting 
rather badly as it ripened. 

We are now multiplying this kind for future tonnage experiments 
at the Station, where it has not yet been fully tested. 

Erect or sub-declined. Stalks numerous, heavy, pale green. Inter- 
nodes medium length. Nodes slightly constricted; root-band narrow; 
rudimentary roots with brownish centers in 2 or 3 rows; growth 
ring conspicuous, elevated; leaf scar short, heavily ciliate with pal¬ 
lid hairs; glaucous band narrow, somewhat constricted. Buds ovate, 
tho margin shouldered above, at first flat, soon developing and 
prominent, often sprouting; apex and base minutely barbed. Leaf 
sheaths with heavy vestiture; shoulders both lobed; throat lannate 
but with scanty vestiture; lignle medium width, nearly even; collar 
lannate. Leaf blades declined, broad, serrulate throu^out. 
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Broaght to the Station in fall of 1925 by Mr. J. A. Saldana from 
Federal Agrienltural Experiment Station in Mayagiiez. 

Erect, vigoroQS. Stalks stout, dull green tinted with red, quite 
glaueoiHs. Intemodes long, sub-eylindrical, nearly straight; furrow 
well marked. Nodes medium width, constricted; growth ring de¬ 
pressed; root-band narrow; rudimentary roots 2 to 3 in rows, often 
developing in the standing stalk; leaf scar glabrous, prominent, ap* 
pressed behind; glaucous band poorly defined, blending with the bloom 
of the intemode. Buds large, ovate-triangular, acute, appresscd, but 
soon developed and prominent; margins broadest at base; apex and 
base barbed. Leaf sheaths with rather scanty vestiture; shoulders 
seldom lobed, throat with scanty vestiture and scarcely lannate; ligule 
short, even; collar glabrous. Leaf blades erect with tips declined, 
broad serrulate to base. 


« O.a-1486. 

Brought to the Station from the Federal Experiment Station in 
Mayagiiez bj' Mr. J. A. Saldana in the fall of 1925. It is now being 
multiplied for planting out in tonnage experiments. 

Erect, vigorous. Stalks stout, green with red-brown tints when 
exposed, at length quite dark. Intemodes tumid, inequilateral, 
slightly staggered; furrow evident. Nodes broad, somewhat con¬ 
stricted: root-band broad; rudimentary roots in 3 or 4 rows, often 
develojimg on tlic standing cane; leaf scar glabrous, prominent, ap- 
Xiressed behind; glaucous band well marked. Buds large, triangular, 
appresscd, then prominent; margin broad, inconspicuous, lobed, 
glabratc. Leaf shcatlis witli dense vestiture; throat with abundant 
vestiture extending up the leaf margins; ligule short, even; collar 
lannate. broad, the lobes brownish, the center pallid. Leaf blades 
broad, crowded, short, acuminate, sharply serrulate almost to base, 
margin ciliate at base. 

M.P.B.-50. 

Needling of G.G.-1486. Brought to Station from Mayaguez in 
October, 1924, by Mr. J. A. Saldana. This is about the b^ known 
of the Mayagiiez seedlings, but as yet there has not been time to 
extend it sufficiently for definite trial at the Insular Station. 

Erect and then recumbent, good vigor, fine stooler. Stalks long 
and stout, green to yellow, some flush and occasional perpendicular 
striations, scanty bloom. Intemodeq^ short to medium length, tumid, 
slightly staggered, no furrow. Nodes constricted and parallel; growth¬ 
ring narrow, 2 to 4 mm., widening at outer margin of curve, slightly 
sunken, bright red to conoolorous; root band wide, yellowish-green 



a$§ iCTiWkwAii'Oi'fttsifiiv'Aifiim 

to ooBOoloioiifli radimentAiif vooti iMfo tad |MRM|pitai^ 
sosttezod, 8 to 4 in t<nn, paxplUh to bKOWV} mtmt Im4 m 
prtmmmt in tent and a wt e w ed bddnd» diateatt} ^daOMMM iMId 
medium width, eonatrieted and oogupionouai Bade PecU tta i illl^ T 
hjr 9 mm., orhioolar, plnmp, reaching growth<iiag, ganninatijhn miih 
donaly margins madinm width, on upper half onlgr, ahmiptiljr ahetd^ 
dered at sides, purple^ oovered with scanty raititiua of dtort htillb 
wide, sparse apical tuft, light basal place. Leaf abeatiia with hoaty 
vastitore of coarse hairs at back, margins glabrate, green, td^anoons; 
throat broad, dark brown, oovered with long, ooaise haira, whhdi ana 
eapeeially abundant at sides; c<dlar broad, read^ igidtib, glau> 
eou% dark brown, oovered with minute hairs; ligule narrow at aidaa, 
wider and concave at center; no ligular process. Leaf Uadcs qnwd- 
ing, medium width; about six cms., not flat, daik green, minutaty 
and uniformly senulated at margins, long, ooaxae, basal eSiae. 

Tan PoBTO Bioo SramuNoa PBODDcam m 1912 

cnt-aoe. Sm Plate y, opponte page 830. 

Parentage unknown. 

Erect, vigorous, weak stooling, arrows occasionally. StaSh lon|^ 
medium stout, green, little or no flush, heavy bloom. Intemodes 
long, oylindrioal, but enlarged below, staggered, furrow none. Nodea 
scarcely constricted, oblique; growth ring broad, 8 to 4 mm., swollen, 
the widest part of the stalk, conspicuous, yellowish-brown; root band 
oblique, 6 to 10 mm., tapering downward, eonobloioos; leaf sear 
g^brouB, appressed behind; glaucous band scarcely constricted, 
partially obscured by the blomn of tiie intemode. Buds subhemisphe* 
rio, plump, about 12 by 12 mm., not exceeding the growth ring, nuns 
gin narrow, uniform, germination snbapieal, basal plaes wdl deveU 
oped, ma^nal and apical vestiture of long hairs and a shmrt ap¬ 
pressed pubescence extending well up on the sides of the bud. Leaf 
dieaths with a short vestiture when young, becoming glabrate, gnan, 
amnewhat glaucous; throat narrow, densdy lannate and with a opaxae 
vestitore of short hairs on the margins; collar narrow, not reaching 
the midrib, dark brown, {flanoous, the margins lannate; ligule diort, 
2 to 8 mm., minutely flmbriate; ligular processes nme. himAmrn 
erect except tiie tips, conspicuously pUcate and revolute, broad, 9 cm. 
or more, minutdy but sharply aumlate to the base, not cflliata. 

^niia according to Earle, is a cane that is adiqBted to either low or 
hill lands. It does not mature quite as early as the Oristaliaa, atill 
Tt miQr be used for dther fall or spring plant^. It does not urndOly 
ratoon weO, and its disease resistance has not been ft^ tested. It 
was not ineinded in the Santa Bita Immunity experiment 
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Tlie foOoiHttff Mboted analjmi dioir aboot liow it ranki m a mgar 
prodvoer. 


Kind 

Dite 

Afo 

Arr. 

Extr. 

Briz. 

Suer. 

B. 8. 

Parity 

Fllwr 

MLJina_ 

44n-17 

Bit. 



22.76 

20.90 


91.86 



Apr.'lOlS 

PL 11 mo. 


IHIMill 

1098 

17.78 


88.96 



4^10 

Bit 11 mo.... 



19.60 

17 68 




IIP r iliiiiiill 

i-i^20 

Bit 8mo.... 


01.90 

14.42 

10 77 


74 66 


rMntmllTlft . 

1-18-20 

Bit 8mo.... 




16.86 




PB>20il 

1-18-20 

PI. 10mo ;;; 


"64.68 

18.66 

10.78 


"89 66 


PB-g02 . 

122-20 

Bit 10 mo... 

No 

71.4 

1818 

10 27 

8.10 

72 68 

8.0 

RavRda. 

12220 

■ >■1111 IJWW 

No 

71.1 

16.88 

18.46 

176 

84.96 

ao6 


22-21 

Rat 10mo ... 

No 

67 06 

17.76 

16.71 

0.06 

88.6 

1L70 

I j'i WWiiP 

2-2-21 

Rat 10 mo.... 

Yes 


19.16 

16 77 

079 

87 67 

11.77 

PB-902. 

2-7-21 

PLiemo. ... 

No 

626 

1810 

16 26 

0.71 

80 87 

11.66 

Cristalina. 

2-7-21 

PL 16 mo... 

No 

68.6 

17 90 

16.14 


KjHI 

18.81 

PB402....y 

422-21 

Pi. 18mo .... 

No 

60.7 

20.10 

18 67 


92J8 



1-17-28 

PI 18 mo. 

N2 


19.70 

17.28 


87 70 


PR-202 . 

2-1228 

PL 14 mo. 

No 


17.70 

16.80 


86.60 


PR-202 . 

210-28 

PL 16 mo. 

No 


17.00 

14.69 


»10 

. 


The last thrae analyseg are from Central Aguirre, where 'Utr. Earle 
had extenaiTe plantingy of moat of the 'varietiea tried oat at the 
Inaolar Station. He remarks that it should be discarded for poor 
germination. While iadined to think the cane dioold be discarded 
for its poor germination, the author would also include in the count 
poor stodling and ratooning. The ratooning has always been par¬ 
ticularly poor within his observatiims. In Mardi, 1924, tbe author 
went over a fidd at the Hatillo Fruit Farm, which carried P JL-208 
and 21# as first-year stubble. The plant had been cut for seed the 
previous Septemlter and the P.B.-271 had ratooned ezedlently, whilB 
the P.B.-202 did not diow 1 per cent of the stools ratooned. A 
planting of P.B.-202 at the Station al(mg with most of the other P.E. 
seedlings in September, 1924^ confirms Earie’s statement that this 
variety dioold be duelled for poor germination. It is quite ana- 
eeptible to leaf-apot. 

*n-fKfr. See Plate ZZV, opposite page 241. 

Parent, B-^06 (=3847). 

Ereet, good to medium in vigor and gtooling, arrows frequently. 
Stalks medium length and diameter, green at length with fbint pi^ 
Audi, lisdit Uoom. Intemodes medium lengdi, smnetdiat larger bdow, 
nearly straifdit, farrow none. Nodes s(»newhat constricted, only 
dightly oblique; growth ring medium width, devoted, ooncolorous; 
root bwd narrow, 6 to 8 mm., ooncdorous; mdimoitai^ roots larger 
crowded, whitish, in 8 rows; leaf soar i^abrous, narrow, appr e s m d 
behind; glaucous band a little eodbtrieted, poraly defined. Buds 
oval-ovate, obtose, about 9X12 mm., ezecieding the growth rin|^ 
margin narrow, equal, gennination subapica], basal placs diort and 
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midrib, |dMio 0 D% the margbu Imumte; Ugoki awroir, 8 t» S., efvm, 
oppreasad vestitare, aometimm becoming glabmte, fiMm or idightigr 
tinted, glsneoas; throat denaely lannate, Tcatitare of long haira 
laoanty, moatly on the margina; collar well matiked, reaching the 
midrib, glaneona, ^ margina lannate; lignle narrow, 2 to 3 mm., 
ermi; ligolar prooeaaca rather short and broad, obtoae, <m one side 
only. Leaf blades erect, the tips declined, flat, 6 to 7 cm., dark 
green, serrulate to the base, not ciliate. 

This cane grows less rapidly at first than some of the others but 
it ultimately makes a good tonnage and ratoons well'. It is a medium- 
season cane, not maturing quite as early as Criatalina, still it may 
be used for spring planting. Although it arrows freely if planted 
early, spring plantings seldom arrow and may be carried over. At 
the Station, planted, in May, 1918, it was not cut till April 1920 at 
23 months cdd. It was in perfectly good condition, showing very 
few ratten canes. It is best planted in vega lands, but does fairly 
well in the hills. Its disease resistance has not been fully tested. 

As seen from the following analyses, it developes very satisfactory 
sucrose and purity: ^ 


Kind 

T'RfW! . 

Date 

Aire 

Arr 

Extr. 

Brix. 

Bucr. 

R.B. 

Purity 

Fiber 

4-24-21 
April, 191H 
6-118 
4-22-10 
1-18 20 
1-18 20 
1-18-20 
April, 1020 
1-14-20 

1- 14-20 
1-21-21 
1-21-21 

2- 14-21 

2-14-21 
4-29 21 

PI. 

. 

19.1 

19.60 

18.86 

20.0 

16.09 

17.66 

16.79 

16.80 
18.80 
12 60 
16.86 
14.61 
19.04 
17.18 
16.98 
14 28 
16.96 
15.84 
16.25 
16.06 


91.8 

86.84 

88.92 

90.40 

78.24 


PR-207 . .. 

P R-207. 



Rat. 

Rat.. 

. 

P R-207. 


PR-207 
Criatalina .. 
P R-2D7. 

Rat. Brno.. 
Rat. 8 mo.. 
1*1. 101110... 
Rat.. 

*....* 

61 .W 





64 97 
60.0 
62 88 
6a22 

67 10 
70.0 i 

724 

686 

62.9 

17.ffl 

21.64 

1B.6B 

17.46 

16.8 

17.26 

18.80 

17.16 

17.70 


84.26 

86.89 

91.70 

91.28 

86.0 

92.62 

86.55 

88.92 

9a68 


PR-2D7. 


P R-207.' 

PI. a)mo.. 
PI. 20mo.. 
PI. IB mo.. . 
PI. 16mo.. . 
PI. 16mo.. . 
PI. 16 mo.. 
PI. 18 mo.... 

No*. 1 
NO..I 
No.. 
No.. 
No.. 



Criatalina... 
PR-2D7. 

1.1»" 

0.87 

1.08 

0.81 

0486 


18.16 
9.60 
18 26 
12.8T 

Criatalina... 
P R-207. 

Bayada. 

PR-270. 


PR-207.i 

1 

1- 17-28 

2- 18-28 
8-19-28 

PI. 18 mo.... 
PI. 14 mo..., 
FI. 16 mo.... 

1 

Yea 

Yea 

Yoa 

IBH 

16.80 

17.60 

15.00 

12.68 

18.86 

10.01 


88S 

. 

iTTTjilllMl 



PR-207. 

nmup 




HHHIi 




The last three analyses arc from the records of Mr. Earle’s experi¬ 
mental plantings of this variety at Aguirre, along with other P. fi. 
seedlings. The analyses seem to amply justify his conclusion that 
this cane was of no value there—^in fact the writer is indined to thinlr 
that those observations would apply anywhere and has discarded it 
from Station experiments. Mr. Luis Serrano, Assistant Agronomist 
at the Station, who hdped him to make the selections of the earlier 
seedlings, agrees with him on this point. 
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novooam of fDOA^Gi&ine wtMMmm 'pMi 

Vtattei inl^ &U of 1924 aloDgnde P.S.-^ 868 wd 422^ i| 
pnmd d4eidedljr inferior to the other three in gwietal devdopBMgal^ 
gMi of etell^ etooling and anaeeptibility to Hdmintkoiporimt ipot. 

*ra'408. Sea Plate Y, oppoaite page 239. 

P|reBtag8 unknown. 

fireet, but at length declined, only medinm Tiggr sad e t ool ing ^ 
teldom arrowa. Stalks of meditun Imgth and diameUr, green than 
yallowiah with a pronounced red flush, light bloom. Intemodea me* 
diim length, enlarged below and somewhat shooldered on aide 0|>> 
ponte bnd, furrow well marked. Nodea constrieted, bat olii^htitf 
oblique; growth ring narrow, often sunken, greenish; root band 
narrow, 6 to 8 cm., tapering downward, darker green; radim 6 atar 7 
roots small, crowded, brownish, in 3 or sometimes 4 rows; leaf scat 
glabrous, appressed bdund; glaucous band constricted, about 8 mm., 
well defined. Buds tnangnlar-ovate, apex narrow but obtuse, about 
12 X 14 mm., exceeding the growth ring one-third or one-bal^ 
margin medium width, a little wider below but not shouldered, ger>- 
mination apical, basal placs weU developed, and with sparse marginal 
and apical vestiture Leaf sheaths with a dense but rather short 
assurgent vestiture, green or slightly tinted, glaueous, simiewhst 
stained with purple at base within; throat densely lannate, and with 
an abundant vestiture of medium-short hairs on the margins and 
bdiin&the ligule, conspicuously poached and wrinkled; collar coOi* 
spieions, dark brown, reaching the midnb, glaucous and lannatn 
Ideally to the middle, lignle abruptly wider at center, reaching 4t 
or 5 mm., the ends narrow, nearly even; ligular processes none or 
poorly develi^ed. Leaf blades suberect, the tips dedined, broad, 
flat, reaching 8 cm., dark green, minutely serrulate to the base, not 
ciliate 

This averages the richest m sucrose of any of the Porto Bico 
seedlings, but it can not be recommmided for general planting sinoe 
it does poorly on poor, dry, lands, where it suffers eonsiderably from 
root disease It is a desirable cane for nch, moist land re¬ 
sponds readily to mcreased applications of fertilizers It develops 
suerose fairly early but continues to make growth for a long snanon 
It has been tested as a long-crop cane by Sfr. Dreier and is well 
adapted to holding over. It may be planted either m fall or qnring. 

In the Santa Bita tests it proved to be rather mage resistant to 
mosaic then Bayada. It has not been tested for gum disease. It is 
tometimes badly eaten by rats, as ais most very sweet canes. 

In a variety test at Central Mereedita, Tabuooa, on rich eow- 
penned land, cut February, 1920, as plant eane of 17 months, thin 
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gaTB: tons per aeie, 57.85; bxix, 15.7; sacrose, 18iS8; pntitgr) 86.8. 
It «M evidentlF stiU inunatOTe, 



^FBr-809. See Plate XXV, opposite page 241. 

Parmtage unknown. 

Ereot, or sometinies tardily decumbent, good vigor, medium stool. 
3 ng, sometimes arrows. Stalb long, medium diameter, green, then 
yellow, with faint reddish flush, no bloom. Intemodes medium to 
short, lightly compressed, strongly staggered, furrow none. Nodes 
prominent, scarcely constricted, oblique; growth ring broad, 2 to 4 
mm., elevated, concolorous, then brownish; root band oblique, 6 to 10 
mm., coneblorous; rudimentary roots large, crowded, yellowish, in 
about 3 rows; leaf scar minutely oppressed, ciliate then glabrate, 
appressed behind; glaucous band about 8 mm., scarcely constricted, 
widl defined. Buds broadly ovate or subhemispheric, obtusely round¬ 
ed, about 12 to 14 X 12 to 14 mm., exceeding the growth ring by one* 
fourth to one-third, margin narrow but shouldered, germinatkn 
dorsal, often gemiinating prominently on the standing stalk, basal 
plaos well developed, marginal vestiture scanty but ending in a eon- 
apienons apical tuft. Leaf sheaths with heavy vestiture of appr e s sed 
white hairs, green, glaucous, faintly stained with purple at the base 
within; throat densdy lannate and with an abundant vestiture of 
long hairs on margins and behind ligule; collar broad, reaching the 
midrib, lannate; Ugole medium, about 3 mm., even; ligular pro- 
eesses sometimes present, often poorly developed. Leaf blades erect 
except the tips, somewhat two-ranked, flat, broad, 9 to 10 cm., dark 
green, minutdy serrulate, the base even and ciliate. 

u another cane that can only be recommended for moist, 
rich soils. It is a failure <m poor hill land. 'Where conditions are 
flrmrable it makes heavy tonnage and devdops a good degree of 
flnerose. It reqtonds to heavy applications of fertilizers on moist lands. 
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It is better for fSU than for qttixig planting. In the Santa Bits 
esperiment it snfEered more than Bayads from both root disease and 
mosaie. It has not been tested for gam disease, nor will it be, as 
we have decided to abandon it at the Station and it has not been 
distiiboted. 


Kind 

Date 

Age 

Arr. 

Eztr. 

Briz. 

Baer. 

R.8. 

Purity 

Fiber 

Plt40B. 

4-94-18 

PI. 



17.4 

15.44 


mm 


pR-aoo. 

54-16 




16.4 

14 50 


88.41 


pn-m. 

4-15-17 




22.88 

20.50 


■nn 


pnw. 

April, 1018 

PI. 



16.80 

18.55 


8L80 


PBrSOO...... 

4^10 

Rat. 


55.0 

10.90 

17.4 


00l68 


PB-109. 

l-lB-20 

Rat 81X10.... 


68.88 

18.88 

0.72 


72.64 


CrlstaUna... 

1-1840 

Rat 8mo.... 




16.85 




P1140Q. 

April, 1090 

Rat 11 mo.... 


68.01 

10.41 

17.81 


88.25 


pR-aoo. 

19^18-90 

Rat 10 mo.... 

No!; 

71.60 

14.70 

11.71 

2.11 

70.1 

10.22 

Bmda. 

19-18-90 

lUt 10 mo.... 

No.. 

71.10 

15.88 

18.45 

1.76 

84.06 

8.08 

PR-900. 

1-91-21 

PI. 15. 

Yes. 

64.8 

17.80 

15.02 

1.15 

86.82 

12.86 

CrtBttUnE... 

1-81-21 

PI. 15. 

No.. 

TOO 

17.25 

15.06 


92.52 

0.60 

PR-900. 

2-14-21 

PI. 16. 

No.. 

68.0 

18.75 

17.05 

ae2 


12.87 

BaytdA...... 

2-14-21 

PI. 16. 

No.. 

68.6 

17.15 

15.26 

asi 

88.92 

12.87 

PR4O0. 

4-8041 

PI. 18. 

No.. 

62.7 

17.45 

16 47 

6.751 

9i.75 


PR4O0. 

440*21 

PI. 18. 

Yes. 

65.7 

18.50 

16.06 

a628 

0L78 


PR-900. 

1-17-28 

PI. 18 mo.... 

Yes 


18.80 

16,26 


86.50 


PR-900. 

2-10-28 

PI. 14 mo.... 

Yes 


17.10 

18.88 


81.00 


PR-900. 

841-28 

PL 15mo.... 

Yes 

HI 

17.80 

15 84 

Hi 

87.40 



The last three analyaes are taken from Earle’s notes on his 
Agairte e]q>etjments and amply justify his conclusion that P.R.-209 
is of n# value in Aguirre. In June, 1925, Mr. Dreier at the Hatillo 
Fruit Farm harvested one of the most beautiful fields of this va¬ 
riety that the author has ever seen, but its sugar contmt was so 
low at Central Victoria that it hardly paid expenses. It takes gum¬ 
ming disease. 

•FB- 81 Q. 

Parentage unknown. 

Strictly erect, medium vigor and stooiing, seldom arrows. Stalks 
medium diameter, green thmi ydlowish, with a red fiush, no bloom. 
Intemodes medium length, cylMdrical, straight, furrow none. Nodes 
not constricted, scarcely oblique; growth ring narrow, 1 to 2 mm., 
nearly even, usually concoloroua or sometimes brownish; root band 
narrow, 6 to 8 mm., concolorous or darker; rudimentary*roots small, 
crowded, in about 8 rows; leaf soar glabrous, appressed bdiind; 
Mucous band about 8 mm., well marked. Buds suboibicalar, often 
slightly wider than long, 9 to 10 X 8 to 9 mm., very slightly exceed¬ 
ing gzWth ring, margin medium, somewhat shouldored, germination 
subapieal, basal place diort, marginal and apical vestitnre scanty 
but with more or leas short pubescence well up on sides. Leaf sheaths 
with a moderate vestitnre, green, not glaucons; throat dark brown, 
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strongly lannate, with an ahondant vestitare of hairs on the margins; 
odlar dai^ brown, glanoons, the margina densely lannate; liguis 
about 4 mm., the margin fimbriate and eiliate; lignlar jirooeaaes, one 
nsoalfy well developed about 12 mm., aente. Leaf blades strictly 
erect, narrow, 6 or 6 cm., flat, somewhat two-ranked, medium green, 
•iharply serrulate to the base not eiliate. 

This is another cane that can hardly be recommended for general 
planting. It requires rich land and good treatment, when it yields 
a heavy tonnage. It does not mature quite as early as Oristalina, 
ctill it can be used for spring planting. It grows 'so strictly erect 
that it dionld be planted doser than other kinds. It stands up wdl 
end is seldom damaged by rats. It was tested for the alluvial irri* 
gated lands of the south coast by Earle and proved of doubtful 
value—see last analyses below. 

In Santa Rita Experiment it made a good showing, bdng decid¬ 
edly more resistant to mosaic than Rayada. On poor lands, how¬ 
ever, it often suffers from root disease. It has not been tested for 
gum disease. 

In the variety experiment at Central Meroedita, YabnCia, on 
rich cowpenned land this cane made a fine showing, being third in 
tonnage. Its record was, February 1920, plant cane 17 months, tons 
per acre, 57.55; brix, 15.80; sucrose, 13.12; purity, 83.0. This 
would indicate 5.399 tons sugar per acre. Other records follow: 


Kind Date | Aire 

An. 

Ertr. 

Brlz. 

19 4 

17 6 

28 88 

14 98 

15 08 

16 90 

17 25 
18.A) 
18.25 
19.50 

8ucr. 

17.64 
16.17 
21 80 
11.81 
18.41 
14.22 
16.96 
16.62 
16 80 
18.06 

R, 8. 

Porlty 

Fiber 

PR-210. 

PR-SIO. 

4-2518 

6-410 

4-25-17 

lS^«-20 

12-8-20 

1-21-21 

1-21-21 

8 8-21 
8-8-21 
4-80-21 

PI. 

714 
78 0 
709 
700 
097 
72 7 
08.0 

90.4 

91.87 

91.10 

79.10 
86 76 
84.14 
92.62 

91.81 

89.81 

92.11 


PR-210(1) ... 

PR-210. 

CriatalluB .. 

PR-210. 

CrlBtallna ... 

PR-210. 

Rayada. 

PR-210. 

liat Jo'iDo! 
Rat 10 mo. 

1*1. Knno . . 
n. 15 mo 

1*1.10 mo. . 

1*1.10 mo. .. 
PI. 18 mo. 

‘No 

No . 
No 

No 

No 

No 

No 

2.71 

1.78 

1.77 

a87 

0.89 

0 71 
a491 

■“'9!i6 

10.80 

11.64 

9.00 

12.72 

12.00 

PR-210. 

PR-210. 

PR 210. 

1- 17 28 

2- 19-28 
8-21-28 

PI. 18mo. ... 
PI. 14 mo. .. . 
PI. 16 mo.... 

No 

No 

No 

1 

17.75 
20 00 
17.90 

18 68 
17.09 
14.46 

H 

76.50 

86.40 

81.20 



(1) Birth in torn ouie out of 47 kindi. 


•PB-219. 

Parent, D-117. 

Erect, or finally decumbent, good vigor, medium stooling, arrows 
freely. Stalks long, medium cUameter, green with a slight r^ flush, 
light bloom. Intemodes medium to long, enlarged but hardly shoul¬ 
dered below, slightly staggered, furrow none. Nodes slightly con¬ 
stricted, somewhat oUique, growth ring about 2 mm., somewhat 
elfvated, constitating the thickest part of the stalk, browniah-green; 
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coot band 7 to 10 mm., eoneoloroiu or rathor brigfatm: green, tapering 
downward; radimentar 7 roota amall crowded, pale brownidi, in 4 
or aometimeB 5 rowa; leaf soar glabtona, appreaaed behind; glan- 
oomi band about 8 nun., dightly conatrioted, well defined. Bnda 
broadly orate, anbaente about 10 to 14 X 10 to 14 mm., digbtly ex- 
oeeding tiie growth ring, margin narrow, uniform, germination aub- 
apioal, basal place short but wdl derdoped, marginal and apical 
%estitnre medium. Leaf sheaths with a sparing vestiture of short hairs 
on the back, at length sometimes glabrate, green or sUgfatly tinted, 
somewhat glaucous, stained with purple at base within; throat densely 
lannate and with an abundant reatitnre of hairs on the maxgiiu and 
behind the lignle; collar narrow, readiing the midrib, igneous, the 
margin lannate, ligole about 3 mm., even; ligular processes sometimes 
one strongly developed reaching 25 to 80 mm., acute, sometimes want¬ 
ing. Leaf blades erect except the tips, rather narrow especially at the 
base, reaching 6 cm. above the middle, flat or somewhat plicate, me¬ 
dium green, minutely serrulate, not dilate above the throat. (Hardly 
distinguishable from D-117.) 

This cane grows vigorously but it does not seem to last well In 
the field after arrowing, usualfy showing considerable top rot and 
rind disease It is known to contract mosaic but how badly it is 
injured has not been determined. It should probably be abandoned 
as theil^ are many other equally good canes without these faults. 
Its sucrose record follows: 

Kind Date Ase Arr Kxtr Briz | bacr R s Polity Fiber 



(X) Second in tone oene oot of 47 kiiide 
(S) Third in incroee ont of 40 kinds to date 


Parentage unknown, but probatfly seedling of D-117. 

Breet or at length decumbent, vigorous, good sto(der, arrows 
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freely. Sta^ mediun length and diameter, green fhen ydloir, littia 
or no finah, no bloom. Intemodee medinm to long, at fliit cylindriad 
then tumid on side behind the bud, somewhat staggered, furrow 
usually none. Nodes slisdiitly constricted, somewhat oblique; growth 
ring broad, (tften 8 or more mm., somewhat elevated, brownish; root 
band 8 to 10 mm., somewhat constricted, nearly ooncolorons; mdi* 
mentaiy roots large, crowded, ydlowish brown, in about 3 rows; 
leaf scar glabrous, oppressed bdiind; glaucous band narrow, 6 to 7 
mm., slightly constricted, well defln^. Buds ovate, obtuse, at first 
about 10 X 10 mm., often soon expanding, usually 'purplish, exceed¬ 
ing the growth ring, margin rather broad, nniform germination sub- 
apical, basal placs short and scanty, margins nearly glabrate, a 
scanty apical tuft from behind the bud. Leaf sheaths at first with 
a moderate vestiture, becoming glabrate, green, somewhat glaucous; 
throat lannate, with a sparse vestiture of short hairs on the margins 
and behind the ligole; collar narrow, reaching the midrib, glaucous 
or the margins slightly lannate; ligole about 3 mm., the mai^pn 
fimbriate and, ciliate; ligular processes usually one moderately de- 
vdoped. Leaf blades snberect, the tips declined, fiat, aboubsifi to 7 
cm. wide, bright green, minutely serrulate, the base even and slightly 
ciliate. 

This cane somewhat closely resembles IX-117 but the foliage is 
lighter in color, the buds are more nearly glabrate and the collar 
is less lannate. 

It is a rather pnnnising cane, especially for the red diale hills, 
where it ratoons strongly. It does not mature quite as early as 
Oristalina, but may be used for either fall or {q)ring planting. 

It has good resistance to root disease, as shown by its good ratoou- 
ing power. Its resistance to mosaic and gum disease has not been 
determined. 

Its record for sucrose follows*. 
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The figoiw would indicate, aa Earle remarkB in his Aguirre notes, 
that this Tariefy is worth farther trial We have it planted oat in 
tonnage experiments at the Station in e(mipari8on with the other P.R. 
seedlings and B.H.-10(12) and it is looking very wdl at present. 

*PB>460. See Plate V, oppoeite page 289. 

Parentage onknown: 

Erect, vigoroos, mediom stooling, arrows fredy. Stalks 
mediom diameter, green, then yellow, with a fhint flash, medium 
heavy bloom. Intemodes mediom to long, (^lindrieal, slightly stag* 
gered, farrow osaally evident for fall length of intemode. Nodes 
bcarcdy constricted, somewhat obliqae; growth ring narrow, even, 
concoloroos; root band 8 to 10 mm., conedloroas; mdimentary roots 
large, indistinct, in aboat 3 rows; leaf-scar glabroos, constricted be¬ 
hind. Bods narrowly ovate, acate, abont 10 X 14 mm., bat often 
soon considerably elongated, exceeding the growth ring by one-third 
10 one-half, margin medium width, uniform, germination apical, basal 
placs heavy with a conspicaoos tuft on shoulders, margin glabrate, 
bat sparse, apical tuft. Leaf sheaths with a heavy stiff vestitare, 
green, a little glancous, stained with purple at base within; throat 
lannate, with a vestiture of rather short hairs on the margins; collar 
reachinf the midrib, lannate; ligule about 3 mm., flmbriate; ligular 
processes one usually developed, about 14 mm., obtuse. Leaf blades 
erect except the tips, flat, about 7 cm. wide, medium green, minutdy 
but sharply serrulate, the base not oiliata 

This is one of the best canes in this series. It does fairly wdl 
(m hills but is best on rich vega land. It matures rather late and 
bo is best planted in the fall. On suitable soils it gives a very heavy 
tonnage and ratoons weU. Its planting was at one time considerabfy 
extended in the Gu&nica district. 

In the Santa Bita immunity experiment it proved to be rather 
unusually resistant to mosaic and its seedlings, a number of which 
have been grown at the Sfoyagiiez Station, seem to quite uniformly 
inherit this characteristic. The writer has seen it heavily infected 
with gum disease. 

In a variety test on rich cow-penned land at Central Mereedita, 
Yabucoa, it made the highest tonnag^of any cane tested. Cut Feb¬ 
ruary, 1920, as plant cane at 17 months, it gave: tons cane per acre, 
78.82; brix, 14.65; guerose, 11.18; purity, 76.7; tons sugar per acre, 



(Mi VHB MUMiUCi 4V Iwl Bltf JlWniiMr 4lr M iff PWMfWMB 

4tJUI. CBa«ri7 tidt ottw «•■ ctill gmn w tiM yUlft of iMflf' mdU 
hsve iMwi mveh liiidMr. OUmt aDilyM foOei#: 



Earle foond at Aguirre that it germinated poorly in mog^plant- 
ingi and in tonnage erperiments on rather poor vtga land at the 
Station it has nnifetmly ratooned poorly. Foes finda it in general 
**abore the average" in Aguirre. 


•n<m 

Parentage nnknown. 

Boon deeumbent and prostrate, vigorous, medium stooler, arrovi 
frequently. Stalks long, medium diameter, bright green, sometimoa 
with pink Audi, no blocnn. Intemodee medium length, ejrlindrioal, 
aomevdiat staggered* torrow none or evidvit only on the lower inter- 
aodea. Nodes scarcely ccmstricted, oblique; growth ring broad but 
ind i stinc t, even, eoneolorous; root band 8 to 10 mm., eonctdorous; 
rudi me ntary roots crowded, pallid, in 8 or 4 rows; leaf sear glabrous, 
narrow, appressed behind; glaucous band wide, 10 mm., dightly 
uenatrieted, well defined. Buds oval, 7 to 10 X 8 to 12 mm., not 
o aewdin g the growth ring, margin rather broad, uniform, gendna- 
tita snbapical or subdorsal, basal placs short, margins nearly |^ab> 
ante but with a few scatter^ hairs, a sparse apical tuft from 
the bud. Leaf sheaths with heavy stiff vestiture, green, soa^tdy 
fliaaeons; throat densdy lannate and with aeanty vestitdrer 

uqllar rwuAing the midrib, glaucous, the mur g iTi e lannate; ligole 
alMrt, 2 or 8 mm., even; lignlar proeeases when present ndnead to 
a Unnt lateral protuberance. Leaf blades ereet aan^ the tllia^ 
tipmeedkat i^Seate and inroUed, 7 to 7^ em., shupfy serrulate *« 5 m> 
haae not dilate. 

































































•LATE XXVI 










▲ uottoeaujps of VAsumam Ha 

TUb is a good TigoNoi sans, bat arith natliiag to partisalH^ 
Msommsnd it It is rather late in matoring. In the inunnnity tests 
at Santa Bits it made a pooe shearing, being badly injnred root 
disease and tcqs rot and sofleiing seriondy from mosaie. 

It devdt^ good snorose bat mily when fnlfy matore: 



*ra-871. See Plate ZXVT, oppoeite page 849. 

Parentage unknown. 

Erect or at length declined, rigorona, moderate stooling, arrows 
frequently. StaUce long, medium to medium stout, green then yellow, 
often a slifl^t purplish flash, heavy bloom. Intemodes medinm lengUi, 
eylin^usal, staggered, farrow nsoally none. Nodes seareely oon- 
stzictoK, smnewhat oblique; growth ring rather broad but indi sti ne t, 
greenish or brownish; root bond narrow, 6 to 8 mm., omieoloroas; 
radimentary roots la^ bnt indistinct, in 2 or 8 rows; leaf sear 
glabrous, narrow, appressed behind; glanoous band broa^ 10 to IS 
mm., very slightly constricted, not wdl defined. Buds triangalar, 
ovate, 12 to 12 X 11 to 12 mm., dightly exceeding the growth ring, 
margin rather broad, a little wider below bat not diouldered, germi’ 
nation apical or subapieal, heavy basal place, moderate marginal ves* 
titore extending well up on sides of bud and compionoos apieal toft. 
Leaf sheaths with dense harsh vestiture, green a little glaucous; tiiroat 
densely lannate, and with a heavy vestiture of medirdn short hairs 
on the margins and behind the lignle; collar reaching the midrib, 
lannate; ligule about S nun., even; ligular proeesses usoslly none. 
Leaf blades ereet almost to the tips, somewhat plicate, two-ranted, 
broad, 8 or 9 cm., sharply serrulate to the base, not oiliate. 

This is one of the b^ general-purpose canes in thb series but it 
is a little late in maturing and so should be used for fhll planting. 
It saoceeds well on either hiflfii or low land. 

It is known to be attacked by mosaie, but it was not included m 
Ae Santa Bita experiment, so its disease resistance has not been 
fully tested. 
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When hnmatnze it k Tety low in mofoae hnt develope • food 
pwoentage at matnzity. 


Kind 

Date 

Age 

Axr. 

Eztr. 

Briz. 

Bnor. 

R. & 

Purity 

Fiber 

PB^l. 

4^18 
54-16 
425-17 
45-18 
425-19 
1-18-20 
1-18-20 
Apr. 1910 
2-28-20 
248-20 
54-21 

PI. 



10.60 

20.60 

22.86 

20.16 

20.80 

17.91 
19.62 
2L00 
17.88 
18.47 
18.60 
1885 
18 67 
1862 
1827 
18.80 


91J 

0821 

91.90 

8846 

01.0 

88J8 


PB-S71. 






PBr«71. 






PBrari. 

PL ii 





PBr271. 

BaL 12 mb.^^ 


66.2 

68.46 



PMn . 

RaL 8 mo."" 




CrlstaUna. 

PKdTl. 

Rat 8 ma.^ 


1819 

20.44 

18.65 

1715 

19.60 



Rat 11 moliii 


71.60 

68.00 

672 


01.68 

01.21 

8892 

9886 

u.n 

PR-271. 

PI. 16 mo. 

No 

No 

Yei 

b.« 

881 

8475 

Raytda. 

PL 16 mo 

PR-271. 

PL 18 mo_ 



PR-271. 

1-18-28 

24848 

84528 

41648 

PL 18 mo. 

PL 14 mo. 

PL 16mo. ... 
PL 16mo. ... 

No 

No 

No 

No 


19.60 
21.16 
10 70 
10.66 

17.18 

1817 

17.44 

1807 


87.40 
88.70 
8860 
02 40 


PR-271 . 




PR-271. 

: ■ :... 



PR-271. 







This oane gives good tonnage, keeps remBrlad)!^ wdl in the field 
and is one of the most generally promising canes in this series. For 
this reason it is hard to nnderstand it having disappeared from the 
Station when the writer arrived here in 1923. He obtained seed &om 
W. C. Dreier, of the Hatillo Frcdt Co. Farm on the Trujillo ^to 
Road near the Station, where it has been giving excellent reenlts for 
years, and it is now planted ont in tonnage experiments with the 
remaining P.B. seedlingb and with B.H.-10(12) for a (dieek. It k 
looking very well indeed at present. 

*FB-878. 

Parentage unknown. 

Erect or at length decnmbmit, moderate vigor and stooling, seldom 
arrows. Stalks medium length and diameter green or ydlowkh, 
usually with pink fiuidi, no bloom. Intomodes medium length, cylin¬ 
drical or somewhat larger below, straight, furrow none. Nodes scarce¬ 
ly constricted, nearly rectangular; growth ring 2 or 3 mm., usually 
derated, rather inconiqpicuous; root band about 8 mm., Ihe base con¬ 
stricted, tapering downward, concolorous, rudimentary roots large, 
whitish, in 2 or 3 rows; leaf sear at first somewhat dliate below tiie 
bud, then glabrate, appressed bdund; glaucous band about 6 mm., 
pooriy defined. Buds broadly oval, usually reddish, about 9 X10 
mm., not exceeding the growth ring, margin narrow, uniform, germina¬ 
tion subdorsal, almost glabrate, basal placs greatly reduced and very 
scaniy margind vestitnre. Leaf sheaths with vestiture of soft hdrS) 
at length often nearly glabrate, green but somewhat tinted, somewhat 
glaucous, hanging Icrng on the stalk; slii^tly stained purple at base 
within; tiumat lai^te and with an abundant vestiture of hairs on 
margins and bdiind ligule; collar broad, deeply wrinkled, readdng 
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tlie midrib, i^aneoiu or dightly lunate on rnargme; ligole abraptly 
widened at center, zeaefaing 5 mm., fimbriate ud oiliate; lignlar 
prooeaBea on ue aide uly, abort, obtoae. Leaf bladea apreading, 
atrong^ rovdlute, about 7 cm., light green, minntdy aermlate, the 
baae not oiliate. 

Thla oane ia not deairable for gueral pUmting, aince it ia lacking 
in vigor on i>oor hill luda. It ia adapted to moiat vegoa. It ripena 
fairly early and devdpoa high anoroae at fall matority. Ita diaeaae 
reaiatanoe haa not been folly teated. 

It made a good record in the ri(di cow-penned lud in the variety 
teata at Gutrad Meroedita, Yabacoa, where, cut in February, 1920, aa 
plant cue at 16 montha, it gave*, tua cue, 59.46; briz, 14.90; an- 
eroae, 12.81; purity, 85.3. It waa evidutly not fully matured, dnoe, 
aa aeu in the following analyaea, the aucroee diould go much higher: 


Kind 

Date 

Age 

Arr. 

Bztr. 

Briz. 

Boor. 

R. 8 

Purity 

Fiber 

P R-272 . ... 

4-24-18 

PI. 



18.6 

17.06 


91 6 


PB-272. 

5-4-16 



.... 

21.8 

20 97 

rr- 

98.46 

!!! ---- 

p R-272. 

4-26-17 




22 68 

20.60 


90.79 


P R^|72. 

2-4-18 

PI. 



12.87 

10.0U 


77.70 


PR4rr2 . 

1-7-20 

Rat. 14 mo... 


66.61 

17.07 

14.76 


86.46 


PR-272 . 

12-18-20 

Rat. 10 mo... 


71.1 

16.48 

12 84 

1.74 

81.20 

9.24 

OrlftBllna. 

11-1^20 

Rat. l6 mo. j. 

Mo 



18.41 

1.78 

86.76 

10.80 

PR-272........ 

12 1^20 

Rat. 14 moi. 

Mo 

62.1 

17 M 

1617 

101 

86.86 

868 

Crlftollna. 

12-18-20 

Rat 14 mo... 

Mo 

70 0 

17.60 

16.68 

0 28 

88.74 

960 

PR-272 . 

2-28-21 

PI. 18 mo.... 

No 

66.6 

19 90 

18.84 

0 72 

92.16 

11.86 

Rvadi. 

2-28-21 

PI 16 mo.... 

Mo 

68.6 

17.16 

16.26 

0.81 

78.92 

12 47 

P R-272. . 

6-4-21 

PI. 18 mo. 

Mo 

60.9 

20.65 

18 86 

0.265 

93.91 


P R-272. 

1-18-28 

PI. 18 mo.... 

Mo 


19 70 

16.79 


86 20 


PR.272. 

2-20-28 

PI. 14mo.... 

Mo 


1960 

14.96 


76 80 


PR-272. 

8-21-28 

PI. 16 mo. 

Mo 


20.90 

18.86 


96 20 












Earle rema^ in hia Aguirre notea, from which the laat aeriea of 
analyaea ia taku, that the variety haa no value there ud our expe¬ 
rience here at the Statiu haa led ua to the ouduidon that thia daa- 
aificatiu would apply to it uder moat conditiona, huce we have 
ceaaed to ezperimut with it at the Station. Fluted at the Station 
in a plat with P.B.-.270, 292 and 358, it waa definitdy inferior to the 
other three in developmut and general stooling. Thia plat waa plut- 
ed in the fall of 1924 ud no farther plutinga of thia variety have 
aince beu made. 

*PB-aea. see piste V, opposite page 289. 

Parent, D-117. 

Erect, or at length aomewhat declined, vigoroua, good atooler, ar- 
rowa, freely. Stalha long, medium diameter, greu with atrong red 
Audi, heavy bloom. Internodea long, enlarged below, staggered, far¬ 
row nue. Nodes eonatrieted, oblique; growth ring about 2 mm., 
brownid^ aomewhat elevated; root bud 6 to 8 mm., tapering down- 
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wards, the base oonstrieted, concoloroiis; mdimentaiy roots obseors, 
in abmt 8 rows; leaf sear glabroos, narrow, not mnoh oompreased 
bdiind; udooooiis band constrioted, 8 to 10 nun. wide, poorljr defined. 
Bnds broadly triangnlar-orate but seeming obovate from the fiaring 
margin, abont 11X10 mm., aeareely exceeding tiia growth zinib 
margin, abont 10 X10 mm., aeareely exceeding the gxowlb rind, mar* 
gin yery wide and with Umg dionlders almost to the emerginate tip, 
germination snbapieal, basal plaes scanty bat exteflding half way np 
on the dionldera, marginal vestitore above the plaes very seanly, apex 
glabroos. Leaf dieatha with diort appxeased vestitore, green, some* 
what tinted, slightly glaocons, stained with pniple at the base within; 
throat dena^ lannate and with vestitore of rather short hairs on the 
margins and behind the ligole; collar reaohing the midrib, dbmeoaa, 
the margins minntdy lannate; ligole short, aboot 2 mm., fimbriate; 
lignlar prooeases redneed to a aeareely noticeable lateral protoberanee 
on one side. Leaf blades erect exrapt the tips, somewhat plicate, or 
nearly flat, 7 pr 8 cm. wide, dark green, minnt^ sermlate, the base 
even, sometimes slightly ciliate. ^ 

This ia a good general-porpose oane. It ean be espeeially reo> 
ommended for the red shale hills, where it gives heavy tonnage and 
ratoons remarkably, well. It does not ripen qoite as early as Gris* 
talina, still it may be oaed for either fall or spring planti^. It ar> 
rows too freely to be held over as long eit^ or oofia guedada. 

It made a good record in the Santa Bita immnnity tests, being 
rather more resistant than Bayada to both root disease and mosaio. 
It has not been tested for gam disease. 


Kind 

Date 

Age 

Arr. 

Eztr. 

Briz 

Buor. 

R 8. 

Purity 

Plber 

pR.m.. 

4-99-19 

PI. 



17.94 

18.10 


87.6 


PR.M. 

6^6 




19.10 


. 

N91 

.. .... 

PR-292. . 

4-26-17 




29.66 

21.80 



.. 

Pk-292. 

2^18 

PI . 



16.60 

»flT^ 



* * • * * * 

PR-292. 


Rat. 14 mo ... 


69.49 

16.82 




... 

PS-Ml,... 


Rat. 10 mo. ., 

No"” 

72 70 

16.22 

12.10 

2.47 


■"ail 

Rftytdft ... 


Rat, 10 mo.... 

No 

71 10 

16.88 

U46 

176 

mziil 

8.06 

PRM. 


Rat. 14 mo.... 

No 

67.20 

16.61 

14 8 

0.66 

86.86 

0.84 

PR-292. .. 

12-18-20 

Rat 14 mo... 

Yea 

66.60 

17.08 

■mi 

061 

86.86 

11.60 

Oditellna. 

12-18-20 

Rat-14 mo.... 

No 

70.00 

17.60 

16.:6 

0.28 

88.74 

0.60 

PR.292.... 

2-7-21 

PI. 16 mo. .. 

No 

66.6 

16.60 

■ IBM 


00.81 


PR-299. 

2-7-21 

PI. 16 mo..... 

Yee 

61.9 

18.10 

■LjO 


90 88 

12.96 

PR-292. . 


PI. 16 mo.... 

No 

68.6 

17.00 

16 14 

0.000 


U.81 

OllBteliDft . 


PI 16 mo. .. 

No 

69.4 

19.60 

18 11 

0 41 


19.24 

PH-992. .. 

2.28-21 

Pl. 16mo ... 

Yea 

67.9 

19.86 

17 28 

0.49 


12 84 

PR-292. .. 

2-29-21 

PI 16 mo.... 

No 

68.6 

17.16 

KO 


Itfil 

12.27 

Kayada.... 

6-4-21 

PI. 18 mo . 

No 

600 

19.90 

■ULil 

0289 

08.9i 


PR-292.... 

6-4-21 

PI. 18 mo. .. 

Yee 

79.4 

90.00 

1867 

0.001 

92.86 


PR492 .. 

1-18-21 

PI. 18mo.... 

No 

Aguirre 

17 96 

14,99 


ft 80 


PR-292 .. 

^20-88 

PI. 14 mo..... 

No 

Agnlrre 

18 00 

16 68 


89 90 

.... 

PR-292... 

9-21-26 

PI. 16mo.... 

No 

Aguirre 

19.60 

14 91 


79.00 


Pl-299.... 

4-IR28 

PI. 16 mo. 

No 

Aguirre 

17.86 

18.96 

. 

n.oo 





Tna. Cast per acre 

Tof. Bngar per aero 


PRfM.... 

8-21-24 

P1.2Smo. . 

No 

14J2 

Hatllto 

16 87 


87.10 


Riq^a.... 

8-21-24 

FI. 22 mo. 

No 

6.66 

HatlUo 

16.87 

oio 

8R20 
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Certainly nrorthy of fnrtiier, trial and baa been planted out at 
I3w Station in tcamage plata in oompariMm arith the oth«r F.R. ean e a 
and with B.H.--10(12) for a cheek. At present is looking ezeeptionp 
aHjr wdL Earle reports it as snseeptiUe to FhyUotticta aaodhari 
lei^ qiot (det. Mats) in Aguirre. 

•PB-SOS. 

Parents unknown. 

Erect <a at length procnmbent, good vigor and stooling, arrows 
ooeasunudly. Stalks long, medinm diameter, green witli a strong 
reddish fln^, little bloom. Intemodes medium length, oonqpieooaaly 
enlarged bdow, only slightly staggered, farrow nsaaUy none. Nodes 
seareely eonstricted, oblique; growth ring broad, 2 to 4 mm., elevated 
but with a depressed line in center, dark green; root band stroncdy 
oblique, 6 to 10 mm. tapering downward the base constricted, concd- 
oroos; rudimentary roots large but inconq>ieuous, in about 3 rows; 
leaf soar glabrous, appreased briiind; glaucous band 8 or 9 mm., not 
ponstricted, well defined. Buds broadly ovate or semi-orbicular but 
a little broader than long, about 12 X 10 mm., scarcely exceeding the 
growth ring, margin broad, broader below Imt hardly shonldraed, 
germinaticm gubdorsal, basal placs short, with a scanty marginal but 
usually rather pronounced apical vestiture. Leaf riieaths with a heavy 
vestitu^ of long, coarse hairs, green or slightly tinted, glaucous, 
stained with purple at base within; throat dense^ lannate, extending 
in lines up the base of the leaf blade, and with an abundant vesta* 
ture of medium short hairs on the margins and behind the lignle; 
collar narrow reaching the midrib, glaucous, the margins heavily lan¬ 
nate; ligule short, 2 or 3 mm., the margin jagged and 8<»newhat 
eiliate; ligular processes one usually developed but small and obtuse. 
Leaf blades erect except the tips, somewhat plicate and levolute, 
broad, 8 or 9 cm., dark green, sharply serrulate to the base, not 
eiliate. 

This is a good vigorous high-tonnage cane, but it should on^ be 
planted in low lands. It does not do well on the red shale hills. It 
is rather late in ripening, so is best planted in the fall, but it may 
he planted in the spring if not cut under 12 or 13 months. It can 
be carried over successfully for long crop, or coda guedada, as it 
keeps well in the field and is not much eaten by rata. Its disease 
resistance has not been fully tested^* 

It is low in sucrose when g ree n but devetops a good percentage at 
fun maturity. The last analysis given for 1921 was the highest so- 
erase found in any variety so far that year. 



2M THE JOUBVTAL OV THE OEPABTIIENT OE ▲GBIODLTUBE 



Pit-ao8 .. 

0-7-84 

PI. 11 mo. 

No 

Hetllio 

18 00 

17.88 

097 

9010 


BH (12S).... 

8-7-84 

PI 11 mo ... 

No 


19 20 

18B9 

080 

87.80 . 


PR406 .... 

8-7-84 

Bit llmo.. 

No 

HotlUo 

i»« 

171* 

0.87 

89.88 . 


PR^8 

8-7-24 

PI 81 mo... 

No 

HeUllo 

21.60 

10 46 

0.48 

90 47 . 


pB-m... 

8-^86 

Pi. 20mo ... 

No 

HetUlo 

1706 

16 88 

0B7 

80 .r . 


BH10(13) 

8-3 25 

PI 20mo ... 

No 

Hatillo 

17.70 

16 98 

1.18 

9000 . 


PR 108.. 

6-14-28 

PI. 14 mo.... 

No 

Hatlllo 

80 00 

IBM 

010 

9116 . 


BHIO (12) 

6-14-28 

PI 14 mo .. 

No 1 Hatillo 1 18 8 j 

Tni. Cone per acre 

16 00 1 U.86 1 80 18 . 

rna Bngar per acre 

■ 

PBM .... 

6-11-28 

PI 14 mo. .. 

No 

287 

Hatlllo 

1716 

807 

80X0 . 

Bmp 

BHIO (18) 

6-14-26 

PI 14 mo .... 

No 

8iB 

Hatlllo 

17.00 

898 

89J8 . 

mm 


This is quite a good record and it is being farther tried. ^ 
opB-soe. 


Parent unknonn. 

Erect, then declined, vigorous, medimn stooler, seldoin arrows. 
StallcB long, medium diameter, bright green, sometimes with a pink 
dush, no bloom. Intemodes medium length, largw bdow, somewhat 
staggered, farrow sli^di^t and poorly defined or none. Nodes promi* 
nent, not constricted, nearly rectangular; growth ring about 2 mm., 
enlarged, the thickest part of the stalk, concolorous or brownidi; root 
t<and 8 to 10 mm., tapering downward, concolorous; rudimentary 
roots large, distant, in about 3 rows; leaf scar at first lannate bdow 
the bud, appressed behind; glaucous band about 6 to 8 mm. tapering 
downward. Buds, oval, small, about 8X2 mm., not exceeding the 
root band, margin narrow, uniform, germination dorsal or subdorsal, 
nearly iddl)roas, basal placs greatly reduced but extending wdl up on 
the sides. Leaf dieaths with a dense vestiture of long still, a s sorge nt 
hairs, green or tinted, dif^tly glauoooa, stained with purple at bow 
withm; throat densdy lannate and with an abundant vestiture of 
medium long hairs on margins and behind lignle; ooUar narrow, 
reaching the midrib, lannate; Bgale narrow, 2 or 8 mm., entire; lignlar 
prooeases none. Leaf blades erect enept the tips, flat, about 7 em., 
daric green, minutdy serrulate, tiie base nearly even, not dliate. 

, A vigorous cane of high tonnage but best adapted to low lands. 
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It ii late in matuiDg and ahoold only be planted in the faU. Iti 
rti aea ae reaiitanee haa not been determined. 

Ita late matniity ia indi e ated by the following analyaea. 

It ahonid be teated for long cacap or eaUa gueiada: 



(1) Loweit in mcroM ant of 87 londi 

•n-817. 

Parenta tmlmown. 

Ereet, at length declined, vigorons, good stooler, arrows frequently. 
Stalhs long, medium diameter, green then ydlowish with a reddiah 
duah, bttle or no bloom. Intemodes long, at first cylindrical, then 
somewhat Tentricoae on side opposite bud, somewhat staggered, fur^ 
row usually evident. Nodes somewhat constricted, more or less ob¬ 
lique^ growth ring poorly defined, about 2 mm., ooneolorous or dull 
brownCh; root band 9 to 12 mm., concf^orous; rudimentary roots 
small, crowded, in 4 to 6 rows; leaf soar glabrous, oppressed bdiind; 
glaucous band broad, 10 to 12 mm. somewhat eonstrioted. Buds 
large, flat, narrowly ovate, pmnted but not acute, about 12 X16 mm., 
exceeding growth ring 1^ one>third to (me-half; mar gin broad, 
uniform, germination apical, basal plaes wdl devdoped and extend¬ 
ing up onto shoulders, marginal vestiture scanty. Leaf dieaths with 
a dense, eoarse, stronc^y aasurgent vestiture, green or tinted, Mucous, 
stained with purple at the base within; throat latmu^ta and with a 
rather scanty vestiture of medium dunrt hairs on the mn^rg ina and 
bdiind the lignle; oollsr reaehing the midrib, glaucous, the marg ina 
lannate; lignle rather narrow, abruptly widened to 4 mm., at center, 
minutdy fimbriate; ligular processes one usually developed, amall, 
obtuse. Leaf blades ereet except the tips, somewhat plicate and revo- 
Inte, about 7 em. wide, minutdy sonulate^ the base even, not dUate. 

A sport with pink stripes was found by Earle enltivatad as 

x-e4. 

!bi the Santa Bita immunity experiment it proved more resistant 
tiian Bayada to root disease, but rather more snsoeptibile to 
Tt haa not been tested for gum disease. 
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In the variety teat on rich eoir-iMiimed land at Oentral Mewedita, 
Yabnooa, it made a good reewd, eat Febroaiy, 1920, as plant oaae at 
17 m<mths: tans cane per acre, 64.87; loin, 16.10; saerose, 12.12; 


parity, 81.6; tons sogar, 6.089. 


Kind 

Date 

Age 

An 

■ztr. 

BrU. 

Sner. 

R. B. 

Pority 

fiber 

PB-n? 

4-84-18 

54-16 

1- 15-17 

2- 18-16 
1-7-20 
1-7-fO 

18.18-80 

18-15-20 

12-82-20 

18-88-80 

18-22-80 

8-8-21 

54-21 

54-81 

1 

Pi. 



17.6 

181 

8005 

11.70 

17.17 

18.48 

*15*60 
16 28 

17 50 
16 85 

18 86 
20.00 

15 10 
15.61 

18.40 
6 81 

14.76 

17 87 
916 

18.41 
12 89 

18 66 

15 58 
18.86 
16.80 

16 81 


85.1 
66 84 
8177 
70i|j 
8519 

■ 78 . 5 *. 

85 76* 

82 68 

84.10 

88.70 

79.88 

89 81 

94.60 

S'. 

4 ... ... 

9.06 
10 80 
986 
11.68 
8L60 
1144 
18.00 

P B417 





PB-m.... 
pa-817. 

priimoV.*.!. 

Rat. 14 mo.. 

... 

*61.58 

‘’72.i0 

**6180 
74 0 
700 
714 

78 7 
64b 

•>. ... 

FB-817 

Crlitnlinn ... 
Pli-817 
Orliullna. .. 
PK-817 . ... 

P11417 .. .. 
Criitolinft ... 
PR4I7 

Rayndn . 
PB417. 

..* .... 
8.01 
1.79 
1.74 
181 
a98 
1.04 

0 71 
0.488 

Rat 16 mu.. 
Rat. 10 mo... 
Kau 10 mo... 
ftat 14 mo . 
fiat. 14 mo.. 
Rat 14 mo. 
PI. 16mo ... 
PI. 16 mn 

PI. 18 mo. . 

No.’!!* 

No.... 

• 

Yea... 
No .. 
No .. 
No . 
No... 


1-18 28 

PI. 18 mn.... 

EH 


17 80 

18 90 

pm 

80 40 



8-20 38 

PI. 14 mo... 


■HHbB 

16 10 

11 66 

lltBilfl 

7i40 



1 8 81-88 

PI. 16 mo. . 

||M 


16 60 

12.88 

mm 

74 80 

. .. 


The last series of analyses is copied from Earie’s Agairre notes 
cn this kind, where he decided it was of no valne. The sam^non* 
dosion is merited at the Station, where esperiments with it have 


been disecntinaed. 

*P&-818. 

Parents onknown. 

Erect, at length dedined, medium vigor and stooling, seldom ar¬ 
rows. Stalks mediom stoat, green then yellowish with a porplish- 
red flash, considerable bloom. Inteimodes mediom to short, somewhat 
barrd shaped, staggered, farrow osoally none. Nodes constricted, 
somewhat oblique; growth ring about 2 mm., osoally a little elevated, 
ydlowish brown then dark green; root band 6 to 9 mm., constricted, 
green; rudimentary roots medium sise, crowded, greenish; leaf sear 
glabrous, appressed behind; glaucous band 10 mm., die^tly eon- 
rtrieted, well deflned. Buds triangalar-ovate, obtuse, often reddish, 
about 12 X12 mm., dightly exceeding the growth ring, margin me¬ 
dium width, broader below bat scarcely shouldered, germination sab- 
apical, basal place well developed and extending up onto the riioal- 
ders, marginal and apical vestithre scanty. Leaf sheaths glabrous 
or nearly so, green or tinted, somewhat glaucous, stained with purple 
at base within; throat densely lannate and with abundant vestiture 
on margins and behind ligule; densely lannate throoghont; ligale 
about 3 mm., flmbriate; ligalar processes osoally one devdoped, 
short, 6 to 8 mm., obtase.. Leaf blades erect except the tips, flat, 
broad, 8 to 9 cm., serrulate to the base, not ciliate. 
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In fhe Sants Bits inunnnity experiment its record isas fair, being 
a little bettor than Bayada as regards root disease and alxmt the 
same in snscmytibility to mosaic. It has not been tested for gam 
disease. 

In the variety tests on cow-penned land at Central Mereedita, 
Yabaeoa, it gave the poorest tonnage out of the eight kinds tested; 
tons oane per acre, 80.78; brix, 17.10; sncrose, 18.74; parity, 82.6: 


Kind 

Date 

Age 

Arr. 

Eztr. 

Brlz. 

Sacr. 

R.a 

Purity 

Fiber 

PM18. 

4-28-18 

PI. 



19.4 

17 64 


90.9 


PBrIlS. 

6-6-16 




187 

17 02 


91.01 


PMIB. 

446-17 




8216 

80.60 


Kim 


PR^IS U). 

8-18-18 

PI. 16 mo.... 



10.70 

17.80 


0081 


PR-818. 

18-18-80 

Rat 10 mo.... 

No.. 

71.1 

16.68 

18.82 

8.88 

78.08 

8.09 

Bmda. 

18-1840 

Rat 10 mo.... 

No.. 

71.1 

1688 

18.46 

1.76 

8496 

ao8 

PR4I18. 

M 1 

Rat 14 mo.... 

No.. 

60.0 

17.78 

16 86 

a84 

89.80 

12 40 

CrlBtallna. 

18-8840 

Rat 14 mo.... 

No.. 

70.0 

17.60 

16.68 

028 

88.74 

9.60 

P11418. 

1-8641 

Rat 16 mo.... 

No.. 

70.6p 

17.96 

16.86 

0.78 


iao8 

Cristalina. 


Rat 16 mo.... 

No.. 

7a8 

17.86 

16.14 

a88 

00 42 

ia69 

PR418. 


PI. 

No.. 


19.10 

17.78 

aTD 

08.88 



(1) First in snorose ont of 20 kinds. 


Planted ont at the Station in the fall of 1924, in comparison wiili 
P.B^70, 292 and 858, it made such an inferior showing to these 
kinds in germination, stooling, girth and general development that 
it was decided by Mr. Lais Serrano, the Assistant Agronomist, and 
the aathor, to definitely abandon this variety in farther experiments. 

The Porto Bioo Si!Ba>uNGB Pboducbd in 1913 

*PB-328. See Plate V, opposite page 2.19. 

Seedling of B-3412. 

Erect, later semi-recnmbent, good vigor, fair stooler, arrows early 
and freely. Stalks long, mediom girth, dark pink, changing to red 
on exposare, heavy bloom. Intemodes long, cylindrical, with a 
decided shoolder on side opposite bad, slightly staggered, farrow 
distinct, narrow and fiat. Nodes prominently enlarged, at right 
angle to stalk; growth ring broad, 6-10 mm., very prominently 
elevated, brown; root band parallel, light green, changing to pinlriah 
on exposare; radimentary roots not crowded, porple, 2-4 in rows; 
leaf soar glabrate, broad and prominent in front and appressed 
bdiind; glancoos band constricted and well defined. Bads large, 
aboat 14 by 16 mm., suborbicolar, bardy exceeding growth ring, 
margins broad and oniform, germination apical, light hnan^ 
neither marginal vestitare nor conspieftons apical taft. Leaf ah««tha 
with dense vestitare along back, sides gdabrate, greenish or digfatly 
tinted, somewhat glancoos, inner base heavily stained with porple; 
throat lannate and with an abandant vestitare of i^wg hairs; cftiia* 
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audinm iddth, mdung asidzib, glanoonB; Ugfole 8 bgr 6 nun.) 
Marij even; ligolar proeeas lume. Leaf Uadei ereet iritih deelftiing 
tipi, flat, 71^ 9 emi., dark green, minutely and nnifbnnljr lenrnlated, 
no baial eiliation. 

One of the mote promising ot this series oanas. The foUofwing 
analyses of it have been made: 


AKALTBB8 IK THE IHBUXAB 8TAIX0H 
Anftl jMi in th« Ininlar Btntlon 

Plant 1X1814 Brlz 2042, Boo 18 65, Ptari USB (Inbont) 

[V6 16 20 8 18 75 0014 

IV 2610 17 88 14 87 84 05 (Oontnl) 

V2718 1071 1820 0284 (Uborat) 

Beoond In luoroie of 20 ?ar Crlitollna flnt 



In the tcmnage test in comparison with B.H.-10(12) and foozteea 
others of oar most promising canes, P.B-328 stood sereoth in sactoae 
content and fifth in production of sugar per acre, being passed 
in the latter respect only by P.B.-160, B.H.-10(12), Badilla and 
D-U85. 


Seedlings of B-8412. One of the dwarf type of cane, producing 
heavy tonnage and having good sugar content Evidently a osge 
cane. Is a good ratooner. Earle considers it of no value on the 
South Coast 

Ereet, good vigor, fair stoder, arrows fairiy freely. StaBa long^ 
etont, yellowirii green changpng to red and then to purplish brown 
dbondant bloom when young. Intemodes short, eylindrisal, in 
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fbnii^t line; fonowi distinet bat very shallow. Nodes even, at 
night sai^ to stalk; gnowth xing mediom width, emen, greeiuah 
biowB, beoomiiig conooloroiis with age; root band parallel, 6-10 
mm., oonodloroaB; mdimentary roots few and scattered, 2-8 in rows, 
ooncohnoas; leaf scar ciliated, broad and prominent in front and 
appresBod behind; gdsuoons band constricted and wdl defined. 
Bads large, 14 X18 mm., lanceolate, exceeding growth ring by 
one-half, heavy marginal vestitare of long hairs, distinct apical toft, 
germination apical, heavy basal place. Leaf sheaths with light vestii- 
tore at back, sides idal^te, greenish and slightly tinted, glaaeous, 
inner base lightly stained with parple; throat lannate, with ^rt 
sppressed hairs; collar wide reaching midrib, lannate; ligale aboat 
4 mm. wide, nearly even; ligalar process nnall, broad and inoon- 
spieaoos, on (me side only. Leaf blades spreading with tips well 
declined, flat, 8-10 ems., wide, daric green, distinctly striated, very 
minatdy bat oniformly serralated at margins, long straggling hairs 
at base. 

The following analyses have been made: 


Age 

Date 

Briz. 

Sou. 

Pnr. 

Mill. 

Sztrac. 

Ptant. 

TX-18-14 

IV-6-18 

IV- 619 

V- 27-18 

19.48 
19A0 
16 lU 
19 02 

17016 
17 61 
14 12 
17 80 

80.87 
89.76 
86 09 
90 96 


688 

(8rd In Bur 0720 Var.) 

1 st. RatiwBs. 

11120 

19 79 

17.27 

87 26 

Lab. 

680 

f4th. In Bue. 0716 Var.) 

V-18-20 

20.16 

17.86 

86 lU 

Lab 

68 78 

(18 moh ) 

Crlstallna. 

Plant . 

iv-io* 

“*20.62 

20 46 

18 40 

90 86 
89'8 

Lab. 

Lab 

7106 

(12 mos ) eth 0725 Var. 


V-20 

1716 

18 68 

79.76 

l.ab. 

71 10 

(lOmos.) Fibre 11.6 

Orlitallna. 

“iv-a^ii 

18 00 

16 28 

90.44 

Lab. 

70 60 

10.6 

Plant . 

1666 

18.44 

81.20 

Lab. 

62 90 

(11 mos.) 121 

Orlftallna. 


18 80 

17.16 

9^.71 

Lab. 

69 20 

12.8 


Plant. 

Crlitellaa 


Plant In Central Aguirre, 1928 


1-18 19 001 16.69 86.60 

IT-28 I8 80' 1661 84 90 

TII-21 18 80 16.66 86.00 

lV-6-28 20 41 18 40 90 16 

18 81 17.82 98 60 


Lab 

Lab 

Lab. 

Lab. 

Lab. 


Barle itateg that thli varletj 
li probably <»f no value on 
Boutta Coast 
71 77 Ked Bug 1.079 
68 68 0.697 


Tonnage Experiment at Insular Experiment Station 

G. 0. 16 moa.—n-0-26—40.60 tons eane per aere (Stood lOfh out of 10 varletiea) 

BH-lO(l)—^11-0-26—64.81 tons cane per aere. (Stood 4th out of lO^varieties) 

Striped Bporte of PB*889. 

Mr. Lois Serrano has foand and bred trae to typs in the station 
two distinet stripped sports of P.B.-329, one a green stripe on a red 
ground and the other a yellow stripe dh the red groond. In every¬ 
thing bat color these sports are typical of the P.B.-829, bat compara¬ 
tive experiments with them dioold be carried on to determine if their 
chemical qaalities mi^ (nr may not have changed with their color 
mntstion. 
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Fft-Sm. Sm Piste V, o^poeite page 280; also Plate ZXVI, eippodte ptgt 

840. / 

Seedling of Trinidad 77. It k remarkable that a vaidetjr of aaoh 
dktinet parentage coold be so similar to P.B.-328. Earle eonaidein 
that it has no valne on the South Coast. It snlfeiB eonsideraUF from 
the root disease complex. 

Erect, at length reeombent, good vigor, fair Btookat, arrows freely. 
Stalks l(mg, medium girth, dark pink dianging to red on exposure, 
heavy bloom. Intemodes long, (^lindiieal, lower joints inclined to 
tnmidity with occasional shoulder at bottom md opposite but, slightly 
staggered; furrow distinct, medium width and shallow. Nodes eon- 
strieted, at rigjbit angle to stalk; growth ring broad, very prominently 
elevated brown; root band paralld, 6-10 mm., light green changing 
to purplish on exposure; rudimentary roots fairly crowded, 3-4 in 
lows, purple; leaf sear glabrate, broad and prominent in front and 
appreased behind; glaucous band constricted and well defined. Buds 
large, about 12 X 16 mms., lanceolate, exceeding growth ring by 
one-third, heavy marginal vestiture of long hairs, germination agioal, 
heavy basal placs. Leaf sheaths with light vestiture of long hairs 
at back, sides glabrate, greenish or slightly tinted; dightly glaucous 
base and heavily stained with purple within; throat with short 
appreased hairs, broad and well defined; collar medium width, 
reaching midrib, covered with short wooly hairs; ligule 3-6 mms., 
nearly even; ligular process none. Leaf blades erect with declining 
tips, flat, wide, 8-10 cms., dark green, minutely and uniformly ser¬ 
rulated, margins near base with long stragglixiig hairs. 

The following analyses have been made: 


Loeailoii 

uate 

Age. 

Mill 

Tns cane 
per acre 

Brix. 

Snor. 

Parity 

Ins. Bzpt. Bta 

5.27 16 

Plant. . 

Hand 


18 27 

10.00 

87 02 

Ini Kzpi bia. 

1.10 20 

Uat 8 mo 

Hand 

.. .. 

16 00 

12 66 

78 20 

Ins lEapt au 

814 21 

IBmos 

Hand 


18 46 

16 08 

86.87 

Cristallna.. 

8-14*21 

18 m<i8 

Hand 

, 

21 10 

19 44 

9178 

Ins. Kxpt ata 

Mar 1920 

Kat Urns 

Hand 

. ... 

18 

16 79 

92 li 

Ins Expi ata. 

6-18.20 

Kat Mms 

Hand 


20 86 

17 00 

88 98 

Ortstallaa 

Ins 8zpt Sta. 

6-18-20 

Apr.,io 

8-28-21 

PI IHmoi. 
PI. IBmos. 

Hand 

Hand 


‘l9 01 

211 46 
17.80 

90 86 
9100 

Ins. Kxpt ata 

PI lOmos. 

Hand 

.... 

17 06 

16 90 

90.08 

Cristellna. 

it-28-21 

PI lomoh 

Hand 

. 

IH.bO 

10 28 

90.44 

Ins Rxpt ata 

4-28-21 

PI. 11 lIKi**. 

Hand 

.. ,, , 

18,46 

14 47 

89 21 

Cristallna. .. 

4-28 21 

PI. itmosJ 

Hand 

. 

18 80 

17.16 

98 71 

Cent Axalrre.. 

1-16-28 

PI 18 mot J 

Hand 

... . 

18.16 

14.76 

B| 80 

Cent. Aanlrre. 

2-28-28 

PI 14mosJ 

Hand 


18.10 

14.68 

80,40 

Gent. Apolrre.. 

8 21^ 

PI. l6mos. 

Hand 

..... ... 

17.4(1 

14 26 

81 90 

Ins Rapt. Sta. 

4*6-22 

PI, i2mos.< 

Hand 


19 01 

17 01 

89.47 

Cristallna.. . 

H-22 

PI 18HIOS. 

Hanb 


18 01 

17.22 

92.60 

Ins. Rapt. Sta. 

2-0-20 

PI lOmos. 

Cent. 

«.48 

1216 

8.69 

71.62 

B. H.10 (12)... 

o-g-oo 

PI. lOmos. 

Cent. 

54 81 

17.48 

16.00 

80.00 


Remarkf 


9th ol 20 Tftr. 

I2th of 17 var. 
Fiber 12 00 
Fiber 18 00 
Otb In «no ofld ▼. 


16j^ in luo. of 20v. 
Fiber 11.50 
Fiber 1C4B 
Fibef 12.68 
Fiber 12-62 


Bonnd and ripe 
Mostly roten 
Glno 0 900 
Olnp 0.019 
i.WMf.nis.|MrS. 
tCStnt.iaB.pM*. 


A variety of very Htik piumiss indeed. 
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A ozoM between Otabeite and D-117. Shows the latter parentage 
very strongly. The author, upon his arrival at the Station in 1928, 
found that the stand of this variely had been lost, but was able to 
secure some seed frcHn Mr. W. G. Drner, manager of the Hatillo 
Fruit Co., ahmg with P.R.-208, 808, 472 and 602. Of all of these 
the P.B.-388 germinated the worst and in general it is not a prom¬ 
ising looking cane. 

Beeumbeot, fair vigor, good stooler, very susceptible to mosaic. 
Stalks hmg and fair gi^, green to ydlow, no flush no bloom. 
Intemodes medium to long, cyliudrical, not staggered, furrow traces 
to none. Nodes oblique, nearly even; growth ring narrow, 2-4 mms., 
inconspionouB, even, conoolorous; root band narrow, oblique, con- 
eolorous; rudimentary roots small, numerous and scattered, 3-5 in 
rows, conoolorous; leaf scar glabrate and appressed behind; glau¬ 
cous band broad, slightly constricted and conq>icnons. Buds small 
to medium sise, 6-8 mms., not exceeding growth ring, suborbienlar, 
germination apical, margins very narrow and soantly lannated, shoul¬ 
dering at base, light basal place, decided tendency to premature 
sprouting. Leaf sheaths with scanty dorsal vestitnre of white hairs, 
sides i^brate, green with inner base tinted, glaucous; throat laoad, 
well d^ed, lannate with short appressed hairs and few long strag¬ 
gling hairs at margins; collar very broad and dark, reaching mid¬ 
rib, glaucous; ligole narrow, 2-4 mms. at sides, but abruptly en¬ 
larged at center, where loww margin is ooneave and upper even; 
lignlar process similar to that of its parent, D-117, long and on one 
side only. Leaf blades spreading with declining tips, medium width, 
about 6 cms., light green, uniformly serrated and ciliated at base. 

The following few analyses are on.record at the Station: 


Age 

Extract 

Brix 

Saoroie 

Glaooae 

PurltF 

Fiber 

Date 

18 mtbB. 

106 

18.76 

16.87 

128 

87.80 

11.80 

nM441 

Crlitallna . 

67.6 

8L18 

18.44 

040 

81.78 

18.00 

UM4^ 

18 mtbB. 

aao 

90.10 

18.67 

a66 

8288 

1280 

IV-27-81 

17 mtliB. 

06.6 

10.88 

17 40 

a6i 

80 20 

V-8« 

18 mttiB. 

7a78 

1 

18.61 

16.78 

81.18 


April, 1890 





(In this test, 18th in nierose out of 25 varietieo.) * <■ 

The Pobto Bioo Skbdungs Pboducsd m 1914 

n-417. 

Parentage unknown. Agricultural Agent J. Quiflones Buis wrote 
us from Jaynya undw date of 28rd February, 1924: 
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"PB-417 gMmfauttw l»ter thaa B-MU, bat ia mala nriataat to lagaata 
diwaie, atthongh m have logned it alao and then arc aooM iafeetad atode atOL 
It ia a poor ratooaar.” 

Hera at the Station it haa ahown a fair tonnage and bolda iti 
cmditioB wdl once it haa matored. Snbiniqieetor of Agiienttara 
Bafad Bemddee reporta, in Cireolar 7 of the Department of Agri* 
eultara, a yidd of 20 tone per acre from thia cane at Qnayama, ent 
at aeven montha for aeed, in eompariaon with 80 tone for B-0412. 
It doea not giye mudi promiae, although Bermddea reporta it redstaat 
to borer. 

Erect, at length recombent, good vigor, arrowa fredy. Stalfca 
long, medium diameter, bade color yellowiah green, becoming red- 
diah tint to dirty pnrple, very alight bloom. Diternodca medium 
length, conatricted and broad at base, very alightly ataggered, farrow 
oocaaional or none. Nodea ecmatricted, at right angle to atalka; 
growth ring wide and prominent, yellowiah brown changing to purple*, 
root bond paralld, wide, 6-10 mma., light ydlow dumging to^laifc 
green and pnrple; rudimentary roota ineonapienona, flaw and oeat- 
tered, 2-8 in rowa, concoloroua; leaf scar glabrate, broad and promi¬ 
nent in front and appreased behind; glaucoua band eonatrieted and 
well defined. Bnda small, 10 X14 mma., acareely exceeding growth 
ring, margina gd<ibrate,, aaborbieolar, glabrate and fhirfy wide, no 
4>ieal tuft, germination apical, li|^t baaal place. Leaf dieatha 
with abundant doraal veetitare, mdea glabrate, purple, glaucous, 
heavy coating of wax, heavily atained with purple within; throat 
lannate, l<mg tufta at margina; collar wide, reaching midrib, 
glaucoua; ligule narrow, 2-4 mma., nearly even; lignlar prooeoa 
none. Leaf blades erect with declining tips, flat, rathw narrow, 5-7 
cms., midrib pnrpliah, rest of leaf light green with occasional purple 
shading, margins minutely and uniformly serrulated, long, stra^ng 
hairs at base. 

The following analyses have been made, all but the last two being 
from juices extracted in laboratory mills. The penultimate analysis 
is from cane ground at Central Triunfo and the last at Central Van- 
nina. 
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jUrAtiYUR n XHBULAB BZnBIlIBHTAL STATION PLAIIT 


Date 

Briz 

Baer. 

Purity 

Kztr. 

CHno. 

Fibra 

VI-M5. 

17.40 

15.98 

87.70 




v-«-ie. 

9&0b 

18.04 

90 80 




IV-Si-li. 

i&n 

18.00 

89.94 

■iTni 



m-iM. 

10.» 

18.75 

88.08 

67.7 

1.000 

i.ii (Umoi.i 

CriitUlna. 


19.44 

91.78 

07.6 

a896 

18.00 

. . . 

19.00 

10.78 

87 68 

08.7 


(17 mof.) 

XI-1-90. . 

19.60 

17.89 

88.96 

06.6 

asTO 

18.08 (18 moo.) 

CrlateUna. 

19.10 

18.88 

94.98 

0&9 

ai97 

1L65 

VWMO... 

18J9 

10.61 



(loth In Sncr. and Par. 

V-IMO. . 

10.02 

17.66 

88.10 


of 96 

▼a.) 

IV4741. 

17.80 

18.09 

78 86 

61.9 

8.090 

18.19 (11 moi.) 

CrlataUna. 

18.80 

17.16 

98.71 

098 

asBO 

19.88 


AKALTEDBB IN OKNTBAL AOUIBBI PLANT 


1-848. 

18.06 

16.86 

8610 

(12 mtliB.) 

114888. 

19.00 

16.09 

86.10 

(14 mthi) 

1114148. 

90.80 

18.07 

** 88 00 


1096. 

17.6 

16.80 

80.94 

(Reported by Agr. Agt Dias, 
wlihoni age) 

(18 mo rat) (]hive 88.4 tons, 
cane ner acre 

(12 mo. rat) Dave 81.0 tons, 
cane per acre 

V-8746 ... 

18.05 


8810 

B4418. 

10 06 


79.86 



PB-m 

Parents unknown. An exceptionally good germinater, which is 
zesisting very nnfavorable hillside conditions at the Hatillo Fmit 
Company Farm near the Station, being far ahead of PB'-828 and 
858 inHhis respect. 

Erect, fair vigor, arrows early and prolifically. Stalks long, me¬ 
dium diameter, yellow, almost no bloom. Internodes medium length, 
cylindrical to slightly tumid, very slightly staggered, no furrow. 
Nodes slightly constricted at base, at right angle to stalk; growth 
ring wide and prominent, red becoming concolorous with age; root 
hand oblique, medium width, 5-8 mms., narrowing towards badk, 
concolorous; rudimentary roots inconspicuous, few and scattered, 
2-4 in rows, concolorous; leaf sear glabrate, broad and promineat 
in front and appressed behind; glaucous band constricted and wdl 
defined. Buds large, 12 X 16 mms., exceeding growth ring by one* 
third, snborbicnlar, wide margins with heavy vestiture amd distinct 
apical tuft of long hairs, gwmination apical, basal placs covered 
with short, wodLy hairs. Leaf sheaths lannate abundantly at back, 
rides glabrate, green with purple margins at sides aifi£l base, ghm* 
oous, stained with red at base within; throat lannate, with long 
straggling hairs; collar medium width, reaching midrib and of 
distinct dark gray color, glaucous; lignle narrow, 2r4 mms., nearly 
even; it gnUi* process none. Leaf blades spreading and rather erect 
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tips, flat, medinm width, 6-6 emi. daik green, margini nunntdly but 
distinctly sermlated, dlisted near base. 

The followiiig analyses of juices obtained throngh the laboratory 
mill at the Station have been made, all but the last tme being from 
Station plats. The last analyris is from nine-months plant cane sent 
from the Hatillo Fmit Go. Farm: 


Date 

Age 

Tna Cane 
p.acre 

Extra. 

KtHl 

Qucr. 

OlttO. 

Pnritg 

V-ai-18. 

Plant. 

16.12 

■Ill 

17.90 
18.18 
16.94 
17.99 
19.81 
90 46 
11.64 


88.84 

91.84 
87.06 
89 96 
91.60 
90J6 
76.88 

1V441. 

17 mo. 

ea8 

47.8 

866 

666 

i-ia-ao. 

R. 8 mo. 


Mar., 90. 

R. 11 mo. .. 

R. 18 mo. 

. 

. 

V-IM. 

Crlstalina. 

R. 18 mo .... 



xn-ii-ao. 

fi mo. 




■HHIIIIIl 


■■■ 



n(- 480 . 

Parents unknown. Earle reports it from Aguirre as of no value 
and thinks it should be exterminated. 

Erect, at length recumbent, very good vigor, good stooler, arrows 
early and prolifleally. Stalks long, rather dender, green, some blomn. 
Intemodes long, larger below, shouldered at base opposite bud, decided 
tendency to split, very distinctly staggered, furrow trace to none. 
Nodes constricted, oldique; growth ring wide and prominent, brown 
changing to concolorous; root band oblique, wide, 6-10 mms., ydlow 
to green; rudimentary roots inconspienous, few and scattered, 2-8 
in rows, concolorous; leaf scar glabrous, broad and prominent in 
front and appressed behind; glaucous band constricted and well 
defined. Buds rather laige, at first not exceeding growth ring but 
later extending, broadly ovate, germination apical; narrow margins 
with little vestiture, inconspicuous basal placs. Leaf sheaths with 
scanty vestiture of short hairs at ba<&, sides glabrate, green, glau¬ 
cous; throat lannate, with long straggling hairs; collar wide, reach¬ 
ing midrib, distinct dark gray color, glaucous; ligule narrow, 2-4 
mms., nearly even; ligolar process none. Leaf blades spreading 
with declining tips, wide, 10-12 cms., dark green, margins hardly 
eermlated, almost glabrate at base. 

The following analyses have been made, all but the last two being 
from cane grown on Station or Aguirre plats and ground in the 
laboratory milL The last two analyses are of oomerdal quantitiM of 
tone from the £tatillo Fruit Go. Farm near the Station, ground at 
Oentral Tietoria, Gaxolina. 
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Otie 

Age 

Xsoeatlon 

Bxtrao. 

Brlz 

Boor. 

Glooo. 

Purity 

Tns. Cane 
p. Acre 

V.»-18 . 

Plant. 

Ina. 8ta... 


18.08 

14.80 


87 26 


lU*91iSl . 

18 DO. 

Ini.fita .. 

88 70 

18 60 

16 87 

1 86 

86.78 

nb -11 28 

. 

18 mo. 

Ini. 8ta.. 

87 80 

21.18 

10 44 

040 

01 78 

Flb.-18.00 

^0-21 . 

17 mo. 

lof. Sta... 

82 00 

17.80 

15 12 

1 18 

8A08 

1-12-20. 

K 8 mb . 

Ins 8ta .. 

88 00 

16.00 

11.08 


70 U8 


Mar., 20 . 


Ins 8ta... 

87 81 

18 82 

18.47 


M46 


V.L8-20. 

R18 mo . 

Ins. 8ta .. 

82 80 

20.46 

17 81 


88.08 


Orlstoltna' . 

RlSmo .... 

Ins Sta .. 



20 48 


00 86 


Apr 20. 

pl2mo . 

Ins. Sta... 

88 82 

'*20 08 

17 86 


88.02 


in-2fr>21. 

10 mo. . 

Ins 8U... 

81.40 

18.70 

12.20 

*“|1.58 

78.06 

Pib -12.86 

Criatallna. 

10 mo. 

Ins Sta .. 

7080 

18 0» 

18.28 

086 

00 44 

Fib -10.88 

lV.26-21 . 

11 mo . 

Ins Sta... 

87.10 

18 80 

18 40 

168 

80 28 

Fib -11.88 

Orlitallna 

11 mo . 

Tns. Sta... 

80.20 

18 80 

17 16 

200 

08.71 

F1b.-18 82 

1-18-22... . . 

18 mo. 

Agalrre.. 


18.20 

12 88 


78.10 


IV-8-22 . 

18 mo . 

Ins. Ste .. 

70 88 

18 78 

18 74 

1.77 

82.12 


Oriitalina . 

12mo . 

ins Sta... 

88 88 

18 81 

17.22 

0 70 

02.60 


111-21-24 . 1 

10 mo. . . 

Hatillo 

... 1 


18.04 


88.10 

84A 

Bayada. 

10 mo. 

1 HaUllo .. 

.. j 

... 

18.51 


01.00 

22.2 


FB-4S1. 

Parentage tmlmo'wn. 

Beciunbent, good vigor, fair stooler. Stalks long, medium diamv- 
ter, pinkish red, heavy bloom. Intemodes medium length, dightly 
tumid, slightly staggered, farrow traces to none. Nodes oonstricted, 
oblique; growth ring wide and prominent, narrowing towards front, 
yellowiiih green ; root band paralld, wide, 5-9 mms., yellow changing 
to purple; rudimentary roots inconspicuous, few and scattered, 3-4 
in rows, lijdit purple to concolorous; leaf scar glabrous and appressed; 
idaiiaitas band constricted and fairly wdl defined. Buds medium rise, 
scarcely exceeding growth ring, orbicular, germination subapical, naiv 
row margins covered with very diort appressed hairs, apical tafia of 
very short hairs, iac(mspicaous basal placs of short white hairs. Leaf 
sheaths with scanty vestiture of riiort hairs at back, sides glabratc, 
green changing to purple on lower leaves, glaucous; throat lannate 
with abundant long hairs; collar wide, reaching midrib, idaticous; 
ligule narrow, 2-4 mms., nearly even; short lignlar process, 1-2 
cms., on one side <mly. Leaf blades spreading with declining tips, 
narrow, 4-6 cms., light green, tendency to purplish tint in midribs, 
Tm^rgiw dliated and minutely but uniformly serrulated, base provided 
with long stragigling hairs. 

The following analyses have been made from extractions in Station 
laboratory mill. All samples except the last, idiieh is from Hatillo 
Fruit Farm, are from Stations plats: 


Date 

Age 

Bztra. 

Brlz 

Suer. 

•Glue. 

Purity* 

Fiber 

V-lDSl. 

17 mo. 

800 

800 

6a6 

84.0 

17.18 

16.68 

17.68 

8L85 

BSEIj 

BSEti 

0.084 

88.78 
80.40 
88 08 
80.84 
0QIA5 
88.87 


1-12-20.. 

R8mo. 



B 11 mo. 


....I.. 


B11 mo. 




B11 mo. 



ffSSi. 

•rd Bat. 

80A 

17.85 




Blmths. 





HllMH 

HHHHl 

■MMl 
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n-iSS. See Plate V, oppoeite page 889. 

Pwentags unknown. Very aimiiar in general appearanee to P&- 
482, bat laeki the long apioal toft on bad of lattw. This ia one of 
the moat promiaaing of the Porto Bican aeedlinga. At the Station it 
haa done conaiatently well and plantinga oat on the Uland hove gen¬ 
erally ahown ap good. On a Tint with Mr. B. Meafadea Bamoa, 
formerly Director of the Statum, to the fmca of Don Paco SbUL in 
Ootober, 1924, thia rariety waa amongst the best of those growing on 
a patch of poor hillside land, which lot induded SC-12/4^ BH-10(12), 
D-11S5, etc. 

Erect, good vigor, good atooler, early and heavy arrower. Stalks 
long, me^um girth, green changing to yellow, no flash, some bloom. 
Tntemodes of medium length and width, dightly tumid at base < 9 - 
posite bod, at right angles to stalks; farrow very broad and shallow. 
Nodes even and parallel; growth ring narrow but prominent, red to 
concoloroos; root band parallel, wide, fl-lO mms., ecmcoloroos; rudi¬ 
mentary roots mconspicaous bat crowded, 3-4 in rows, concoloroos; 
leaf soar glabrous, broad and prominent in front and appreased^i^ 
hind; glancoos band constricted and conspicuous: Buds rather large, 
exceeding growth ring, ovate to suborbioolar, germination apical; wide 
margins covered with short, oppressed hairs, light apical toft of short 
hairs; inconspicooos basal placs Leaf sheaths glabrate, green tinted 
with purple; inner base heavily stained with purple; sheath sUghtlv 
glaucous; throat lannate, with long tufts of hairs; collar broad, reach¬ 
ing midrib, glaucous; ligule rather wide, 3-5 mms., nearly even; 
ligular process none. Leaf blades spreading with dedini^ tips, 
rather narrow, 6-6 cms., light green, margins minutely and uniformly 
serrulated, base slightly ciliated. 

In December, 1924, on a gently doping hillside of red clay at the 
Hatillo Fruit Farm, it was as flrst ratoons, the outstandingly best of 
some ten varieties, mostly Porto Bico seedlings. While PB-333 had 
been superior as plant cane, PB-433 passed it as flrst ratoons. Mr. 
Brebner, Agrienlturist at Central Aguirre, reported to the writer a 
yield of 66 terns per acre from this variety early in January, 1926. 
Bafael Bermfldes, Subinspector of Agriculture at Guayama, reports 
in Circular 7 of the local Department of Agriculture that it was one 
of the best of the Porto Bico seedlings tried out there. He said: 

"Althond: iW toniiage Tleld wm a Ut low, compared with the other vaila- 
ties, it ia one of the moat promieiiig eanea on aeeoimt of its eloaiiig cpiieUy aad 
Hi exeaUeat general davelopnMBt Another adnntage of this variety is that the 
laavH drop as sota as lAay are dry. Thia eharaeteristie makes its harvestiag 
sunk eeoaomieal.*' 
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The following analyies hste been nuule: 


LoMtlmi 

Data 

Age 

Mill 

Tat Cane 
p. acre 

Briz 

Bner. 

Purltj 

Remarkt 

Ini. Bta.. 

V.97.18 

Plant. 

Lab. 

1414 

16.66 

11.20 

72.02 

18th out of 20 


111.18-21 

18 mot .. 

Lab. 

Fib. 1181 

20.01 

10 87 

0216 

Glucoee 0AB7 

111-lB-ll 

18 mot .. 

Lab. 

Fib 18 00 

21.18 

10.44 

01.78 

Glnooae 0 808 

Ini. 8te. 

Apr,19M 

19 mot .. 

Lab 


21 18 

10.64 

02.12 

2nd out of 25 

lot. Ste. 

V-18-fO 

18 mot.... 

Lab. 


21.02 

10 00 

00 81 

"oinc<Me0.65 

IBS. Bta. 

ni-ss-n 

10mot ... 

Lab. 

Fib. 12 42 

18 70 

16.40 

00 68 

OrltaftHnn. 

IIf-28-21 

10 mot. .. 

Lab. 

Fib. 10 62 

18 00 

16 2H 

00 44 

GlUQOie 0 65 

lot. Sta. 

lV-87.81 

11 mot ... 

Lab 

Fib 18.92 

18 00 

16.08 

80.84 

Glncuae 1.01 

OrlitallBA. 

IV-27-81 

11 mot .. 

Lab 

Fib. 12 82 

18.80 

17.16 

08 71 

Glnooae 2 00 

iBB. Bta. 

lV-8-28 

12 mot .. 

Lab. 

18 84 

17 80 

01.80 

Glucoae 0 60 

Orlitallna . ... 

IV-542 

12 mot 

Lab. 


18 61 

17.22 

02 60 

Glnooae 0 70 

nii. Bta,. 

IV-8.22 

12 mot 

Lab. 


16 70 

14 40 

86 80 

Gluooae 1.48 

n«t. rnilt. 

VI-7-94 

11 mot .. 

I4ib 


17 20 

14 68 

84 87 

Glupoae 1 85 

BH.iO(ia)... 

Vr.7-24 

11 moi . 

Lab 

**** V** 

1020 

16 82 

87 00 

Glucoae 0 80 

Hat. Pralt. .. 

• VI-7-34 


Lab 


22.60 

20 47 


Glucoae 0.60 

Hat PvBlt.... 
Xni Bta . 

Vl-7-24 

X-28-94 

B-21 mot 

P-IO mot 

Lab. 

Lab 

... 

20 80 
16 40 

18 21 
11 62 
16 48 

80.70 
74 81 

Gluooae 0.08 

Hat Fruit. ... 

lV.98-24 

R-91 mofl.. 

liab 


17 76 

87 21 

’* Glucoae 0*80* 

Ini Bta. 

V-10-21 

p-17 moi . 

Lab 

*“teo 

1888 

17.01 

04 01 

Affulrre. 

1-2-28 

lltamot . 

Gent 

1810 

15 42 

86 20 

T.aug. p. a.7J8 

Hat Fruit. .. 

II-8-25 

20moa 

Lab 

8th of 17 V 

17 88 

16 64 

00.26 

B.H. 10(12) . 
Gambalache .. 

li-8-25 

20 mot 

Lab 

8tb of17v 

17 70 

16 08 

00 00 


111-14.94 

12 mot 

Lab 

4412 


16 87 

01 10 


B 0.194 . 

IIM4-94 

It mot . 

J^b 

42 86 


16 04 

0*^10 


Bat Fruit . 

V-14.28 

14 mot 

Lab. 


20 80 

18 60 

02 07 

'Gluooae 0 27 

B.H.lO(ia) . 

V-14.98 

14 mot 

•Lab 


16 86 

16 80 

80.12 

Gluooae 0 86 

Hat. Fruit. 

V-14-98 

17 mot 

Gent 

16 00 


18 62 

01.60 

T aug p a. 211 

B H.10(12) .. 

V-14.26 

17 mot 

Gent 

2180 

• 

17 00 

80 86 

T.aug.p a.2.02 


ra-44o. 

Parents unknown. A very vigorons cane of rather doubtful 
maturing qualities. Earle considers it of doubtful value for South 
Coan. Mr. Mateo Fajardo, Jr., of Central Eureka, on the West 
Coast, reported to the writer on 3rd March, 1924, that it had done 
very well there. It is a splendid germinator everywhere. 

Beoumhent, splendid vigor, good stooler, eaidy and prolific ^arrower 
Stalks long, medium diameter, dark purplish red, considerable Uoom. 
Intemodes of medium length, tumid, staggered; furrow none. Nodes 
even; growth ring broad and prominent, narrowing on convex side 
of curve as cane bends upwards from reclining position, concoloroos; 
root band oUique, wide, 6-10 mms., narrowing towards back, yellow¬ 
ish green to concolorous; rudimentary roots inconspicuous, scattered, 
!<-4 in rows, ccmcolorons; leaf scar glabrous, broad and prominent in 
bout and appressed behind; glaucous band conspicuously sunken. 
Bods large, exceeding growth ring by one-third, lanceolate, germina- 
txm snbapical, wide, fiat margins covered with Aort appreined hairs, 
abruptly shouldered at base; no apical tuft; heavy basal placs. Leaf 
■ heethii with scanty vestitore of q^ort hairs at back, sides glabrate, 
purple; inner base lightly tinted, somewhat glaucous; throat lan- 
nate with short wooly hairs and long tufts at margins; collar broad 
and wdl defined, reaching midrib and of distinct brown color, lan- 
nate, with extremely short wooly hairs; ligule rath«r wide, 8-6 mms.. 
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nearly even; lignlar prooeae none. Leaf Uadea iqpreadinff wi& da* 
dining tips, rather broad, 7<-8 ema., diatinetly atriated, tenden <7 to 
purple midrib, margins almoat even at base, W miirately aerrolated 
towards tips, diid^tly ciliated at base. 

The following analyses have been made (laboratory mill): 


Date Ase Extrao. Briz Baer. Puritf Fiber 



Ine. 8U. 

Grlitallna. 

Xni Bta. 

Ine, -^ta. 

Orietallna . 

Ini Bta. 

Orietallna.I IlI-S8-9i 

Ine. Bta . 

Crletallne . 

Aguirre. 

Agolrre. 

Agalrre. 

Agalrre. 

Agalrre. 

Ine. Bta. 

Orietallna 

Hatlllo VVait. 


Praotioally all of this long series of analyses diow disastrondy 
low sugar ecmtents and purities and it is unfortunate Ibat a cane 
with such a poor record should hare become rather widdy distributed 
over the Island merdy on account of its very rigoroua growth. Cer¬ 
tain centrals are even now multiplying this variety rather eztendvdy 
on the basis of its t<mnage yidd of cane alone and it appears to the 
writer that they will be ruddy awakened to the low sugar yield of 
this cane onece they have gone to the heavy «q;>enBe of planting it 
in large areas. It ^ certainly not a cane to be rectunmeuded! 

PE-isa 

Parents unknown. An exceptionally fine-lookmg cane on good 
tega lands. 

Recumbent, good vigor, fair stoder, arrows early and abundantly. 
Stalks long, rather dender, pale purple, abundant bloom, red flush. 
Tntemodes long, slightly tumid, perpendicular to stalk, with decided 
tendency to split; furrow wide and diaUow. Nodes itearly even; 
growth riz^ Inroad and prominent, parallel, yellowish green becoming 
concdorons; root band wide, 6-10 mms., parallel, coneolorons; rudi¬ 
mentary roots oonq>ienoas, scattered, 8-5 in rows, purplish; iMf sear 
glalnrate, appreased behind, glaucous band condarieted and well do* 
flned. Buds large, exceeding growtb ring by one-third, ovate to 
la|ice(flate, germination apical, very uarrow glalnrste wtM-gtw, no 
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luiMl plaea. Leaf sheaths glabrate, purplish, slightly glauootis; in¬ 
ner base lightly tinted; throat lannate, with short appressed hairs 
and long tofts at margins; collar wide and well defined, reaching 
midrib, glabrate and glancons; Ugale wide; 4-6 mms., nearly even, 
lignlar process none. Leaf blades spreading with declining tips, 
broad, 10 by 12 cms., distinctly and uniformly serrated, a few long 
hairs at base. 

The following analyses have been made: 


ANALYSES IN THE INSULAR EXPERIMENTAL STATION PLANT 


Dete 

Brtz 

Sncrose 

Parity 

Extract 

Glnoose 

Fiber 

Age 

VI-l-16. 

18.80 

16 90 

88 88 





v-a.18 ... 

18 70 

16 49 

88.18 





IV-8-19. 

^_ 

20.00 

18.0S 


" 67.8 



... 

V-IO 21. 


17 06 

16 61 

88 89 

00 0 

806 


17 months 

V-lO-91.. 


16.96 

14 7H 

67 14 

6-i5 

049 


17 months 

111-18-21. 

-Ttr- 

I9 60 

17 61 

89 88 

68 8 

.894 

12.02 


Crists line. . 


21 18 

19.44 

9178 

67 6 

.898 

18 00 


IV-20.21 . 

. -T-- 

18 06 

16 81 

88.85 

66 7 

.880 

12.84 

18 months 

Clriitellnt 

. 

10 80 

16.88 

94.92 

669 

.197 

1166 


IY-10. 

. T ... 

10 69 

17.44 

80 02 

66.6 (16th In sue . Ilth In P. of 28) 

V-18-20 ... . 


20 8i 

1864 

90.89 

61.88 




ni-28-21 .... 


1760 

14 86 

85 88 

6610 

860 

18 66 

lu months 

Oristaltns 


18.00 

1628 

90 44 

70 60 


10 62 

_ 

IV-27-21. 


18.00 

15.82 

87 88 

61 20 

.086 

12.41 

11 months 

Orlstellna. .. 

..... 

16.80 

17.16 

98.71 

69.20 

290 

12.82 

^. 

111-822. 

. 

16.69 

14 26 

84.87 

66 .<M 

.742 

[Crlstallna 18.61 sucrose) 


I-18-» 


11-94^ 


in-si-M 

Kayada. 


ANALYSES IN OENTRAL AGUIRRE PLANT 

18 80 1 lfi.41 82.00 

laSO I 14.68 79.60 

ANALYSES AT HATILLO FRUIT 00. RIO PIEDRAS 
Planted In Angnat 1022; hnrvratad at 10 months 

...I.I 16.66 1 80.40 I Rend. 11.47 42 tons, cane per acre, 

... I.I 16.61 I 91.00 I 12.28 22.2 tons, cane per acre, 


Barahona 
B-H. 10(1) 
Guayama 
Nagnabo 
Ins. Sto. 
B-H. 10(12) 
Ins. Bta. 
B.100 


I [M-2^ Plant cut for seed at 8 mo& Rend 28 tons cane per acre (Anglereau) 
111-1-25 Plant cut for seed at 8 roos. Rend 26 tons cane per acre (Anglereau) 

(I-6-2& Plant cut for seed at 8 roos. Rend 24 tons eane per acre t Kermddes) 
V-20-25 Plant cut for seed at 8 mos Rend 80 tons cane per acre (Miguel Dias) 
11-0-96 15.14 11.96 79.00 Rend 71.60 tons cane and 6.28 tons sug. p. a. 0 C. at 16 mos. 
TI-0-26 17.48 16 00 86.08 Rend 6481 toub cane and 6 05 tons sug p. a. G. C. at 16 mos. 
V-27-26 19 80 16.70 87.00 Rend 28.40 tons cane per acre ab 18-inunth ratoons 
V-27-26 18.85 16 70 88.10 Rend 25.00 tons cane per acre as 12-month ratoons 


FE-47S. 

Parentage unknown. When the writer arrived at the Insular 
Station in 1923, he found that the stand of this ^jjood-looking eane' 
had been lost and numaged to obtain some seed from Itir. W. C.’Drder, 
uumager the Hatillo Fruit Co. Farm near the Station. The mly 
eomparison of this eane we have is with Bayada grown at the Ha. 
'tiUo Fruit Farm and ground at Victoria Central. The figores are 
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M foUow^ the eene beinf 19 monthe old when grouad oft Slit Mivdh, 
1984: 


VAriAtjr 

Tu. Cane 
p. Acre 

Baeme 

Pnritf 

Tldttfoolor 

P. R.47a. 

■■9 

17.16 

668 

1640 

RftlAdA. 


* 1661 

61.0 

ItJI 


Erect, good vigor, fine etooler. StaQoi rather diwt, bat of good 
girth, y^wish green ehanging to nniform brownieh re^ aboat eame 
shade as D-504, heavy bloom. Intemodes rather diort, tamid, and 
appressed at sides, stagerred, no farrow. Nodes oonstiicted, ob¬ 
lique; growth ring narrow, 2-4 mma., slightly derated, eoneoloroue; 
loot band narrow and oblique, eoncdlorous; rudimentary roots small, 
numerous, 4-6 in rows, eoncdorous; leaf sear (dabrate and appressed 
behind; glaucous band broad, constricted and rather ineonapionous. 
Buds medium suse, 7-8 mms., plump, readiing growth ring, orldeular, 
germination subdorsal, purple; margins broad and flat, extending to 
base, lannation along fibro-vascular bundles, heavy basal placa^^i Leaf 
sheaths with some dorsal lannation, sides glabrate, heavify tinted, 
inner base lightly splotched with purple; throat medium width, dark, 
lannated with very short, appressed hairs and coarse, straggling hairs 
on margins, tendency to split; collar broad but indistinct, reaching 
midrib, glaucous; ligule narrow, 2-4 mms., at sides, broadening and 
becoming peaked at center, no ligular process. LMf blades plicate 
with declining tips, medium width to broad, 7-9 cms., dark green 
vdth conspicuous wMte midrib, margins serrated to base, sparse basal 
dilation. 

Certainly worthy, of further trial. 

n-487. 

Parentage unknown. 

Becumbent, good vigor, stalks long, rather slender, pale purple^ 
abundant bloom. Intemodes long, very slightly tumid, appressed 
at sides, perpmidieular to stalk, farrow narrow, flat and indistinct. 
Nodes even; growth ripg narrow and prominent, widening at convex 
side of curve as cane bend upward from declining position, parall e l, 
brownish green changing to ctmodorous; rudimentary root band nar¬ 
row, 8-6 nuns., oblique, concoloroua; rudimentary roots emspicaons, 
tut very few and scattered, 8-4 in rows, purplish; leaf scar glabrate, 
appressed bdiind glaucous band coostricted and only fairly wdl 
<ieflned. Buds orbicular, small, 8-10 mms., never exceeding growth 
ring, germination apical, margins wide, flat, shouldered at base, 
glabrous, but with short and distinct apical tuft, no basal place. 
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tmi dieatht very heavy on both back and sideo, green, inner baae 
heavily tinted vdth purple, slightly idraeons; throat lannate with 
aeanty marginal vestitare, no marginal tnfts; collar raihw narrow, 
well defined and reaching midrib, grayish odor, glabrate, {doBCoos; 
lignle medinm width, 8-fi mms., nearly even; ligolar process none. 
Leaf blades q;>reading with deeUning tips, medinm width, 7-9 ems., 
margins ciliated and distinotly aermlated on upper half and almost 
even towards base, long stragiding hairs at base. 

The following analyses have been made with samples from Star 
tion plats ground in the laboratory mill: 


Date 

Age 

Bxtr. 

Brix 

Bucr. 

Glao. 

Purity 

Fiber 

V-174918 . 

Plant. 


18.28 
18.40 
2118 
16 66 
18.94 
22.86 

* 1*7.90 
18.00 
18 90 
18.80 
17.78 
18.81 

16.60 
16 48 
19.44 
18.79 
18.76 
18 84 
20.48 
14 29 
16 28 
11.14 
17.16 
16 88 
17.28 

mi 

86 08 

89.28 
01.78 
88.87 
62 27 

84.29 
90 86 
88.08 
90 44 
77 60 
98.71 
68 86 
02.60 


UI>81-81 . 

CrltUllna. 

M9-W. 

Mftr., 1920. 

V-ll-20. 

18 mo. 

18 mo. 

K8mo. 

Bllmo . 

BlSmo . 

88» 

67.6 
68A 
698 
678 

*‘67.7 
70 6 

80.6 
69.2 
629 
82.8 

1144 
18 00 
8th of 17 
7th Of 16 

OrlfUllnB. 

in>88-2l. 

Orliutlina. 

IV-27-ai. 

Crifitoltna. 

. 

KlSmo . 

rjomo. 

PWmo. 

£ }1 »o. 

P il mo. 

p 12 mo. 

1.860 

0.660 

1.670 

0200 

1.287 

0.697 

.1*2.91 

10 62 
12 64 
12.82 


P18mo . 



■«^eae analyses indicate that it is diaracterized by a comparativdy 
lowtogar content It is now planted out to tonnage experiments in 
comparison with the other PB canes and BH-10(12) and final ophaioA 
on its merits must awaint the outcome of these teats. 

PB-ML 

Parentage unknown. 

Erect, at length recumbent, good vigor and good stooler. Stalks 
long, me^um girth, dull purple, with irregular and sear-like disod- 
oratioos, heavy bloom. Intemodes long, barrd-shaped, perpendicular 
to stalk, decided tendency to split, furrow distinct, broad and flat. 
Nodes constricted; growth-ring wide and prominent, widening at 
convex side of curve as cane bends upwards from the recumbent 
position, oblique^ reddish-brown dianging to coneolorous; root band 
narrow, 3 to 5 mm., oblique, daric green dianging to concdorons; 
mdJmentaxy roots oonqpienous, but very few and scattered, 2 to 8 in 
rows, purple; leaf sear dliat^, prominent in front and appressed ' 
behind; glaucous band cmiBtricted fnd only fairly wSU defined.' Buds 
triangito-ovate, varying from smi^ to medium, 6 by 8 to 10 by 12 
mm., exceeding growth ring by one-third, germination apical, margins 
narrow to medinm, with 'scanty vestiture of rather long hairs, distinct 
apieal tuft of long hairs, basal placs with vestiture of short hairs. 


































272 THE JOUBKil. OF THE OEPABTlCBHir OF AOEXOtnunna 

Leaf Bfaeatha with eeantjr donal veatitnxe, at length j|yMMte^ greetl 
with porplidi tint, aomewhat glaneooa, inner baae dii^itfy tintaS 
with pniple; throat lannated with long hairs; collar medium width, 
wdl defined, rea<fiiing midrib, glaneoni; ligole narrow to madim, 
8 to 5 mm., fimbriate; lignlar proeeas none. Leaf Uadea aab*ereet, 
with dediidng tips, broad, 10 to 12 oma., margins distinotly aerra* 
lated on npper half, ciliated below stragfd^ At base. 

This is a fine-looking cane, which has done fairiy wdl at the 
Hatillo Fruit Farm, but turned out rather poorly in Mr. Earle’s 
experiments at the Aguirre Central. In 1921 gummosis showed up 
in the original planting of this variety at the Ebtillo Fruit Farm. 
The first and second ratoons, however, made good growth and 
showed no external signs of the disease, although some gum showed 
up at each harvest. As third ratoons in 1923-24, the cane continued 
to make good growth, but a sample brought in fbr analysis on 28th 
March, 1924^ althoTgtb giving a good analysis, showed the gum again. 
Stocds on either side of this infected stool, of other varieties, have 
not become infected. 

The record of this cane follows: 


Variety 

Location 

Age 

1 

Bxtraot 

arts 

Suoroie 

Qlucoie 

Porlty 

P, K.-491. 

Inb Sta. 
Inb bta.. 
Ina. eta... 

PI 12 m. 

Pi 18 m. 
PI. 18 m 

V-27-18 

700 

67.6 

16 20 
18.10 
21.18 

18 80 
16 cO 
i9.4l 


82.09 

91.18 

91.78 

P. a -491. 

Criatallna. 

0 91 
0 40 


Above poir of iiiftlyMi mode on 21tt Murob, 1921. 


P. a.-m . I Ing SU ..I PI. 17 m. i 

P. K 491.Ilab, 8ta . Rtt Nm. | 

P. B.-491.1 Ing. bta .J Hat. II m | 

Above plant analjsii made 8th April, 1921; 


611 I I6 85( 12101 1.90 76 86 

60 7 17.49 16 04 5tllofL7| f’O 99 

62 6 I 19 021 16 80|6thotl6| 88.82 

ratooni m January and March 1920. 


P. a.l 91 . 

Ine. 8ta 

aat 18 m. 

66.7 

90 46 

17 97 

V-18-20 

Crlitallna. 

Ina Sta .. 

Rat. 18 m. 



20 46 

V-l l-'O 

P K-491 . 

Ina. bta.. 

PI. 10 m 

70 0 

16 00 

12.81 

202 

Crlitallna. 

Ins, SU . 

PI. 10 m 

706 

18 00 

16 28 

066 


87.87 
90 86 
80 09 
90 44 


Above pair of analyaea on 28th March, 1921; pair below, April 28th, 1921. 


P R.-491. 

Ini. Sw . 

PI 

11 m 

64 9 

17 60 

1492 

1 66 

86 26 

Oriitalina . 

Ina 6U.. 

PI 

11 m 

60.2 

18 80 

17 16 

0.8C 

08.7i 

P. a.-49l. 

Aguirre .. 

PI. 

Urn 


17.00 

11.66 

M8.28 

80.40 

P. a-491. 

Aguirre.. 

PI 

U m. 

• • • • • • 

17 25 

18 76 

11-24.18 

78 90 

p. a -491. 

Aguirre .. 

PI 

16 ID 


16.90 

12 S8 

TTI-21-8 

77 80 

P. R.-49t 

' HaUllo .. 

Rat 

18*m. 

*78 8 ■ 

18 6f 

11 01 

TV-28-24 

80 86 


PBr492. Bee Plate V, opposite page 289. 

Parents unknown. 

Erect, at length reeumhwit, very good vigor and guod stooler. 
Stalks long, medium to stout, green to yellow, no flush or bloom. 
Intemodes long, tumid, very slightly staggered; furrow traees to 
none. Nodes eqistrieted; growth ring broad and prominent, paral* 
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kl, reddiih'brown to cencolonmi; root band wide, 4 to 6 nmi., 
ptn&d and ecnotiloroTia; mdimentary roota oonapienona, lew and 
aeattered, 8 to 4 rows, brown; leirf am, {dat>rate at bad:, and 
diatinOtly lannated in front, broad and pnlUliient in front and ap> 
preaaed babind; gd^noona band alightly oonatrictool and' only iaiidy 
well Hwflwa H. Bnda ovate, medium aize, 9 to 11.*, aometimea exeeedU 
ing growth ring, germination apical, margins of medium width and 
with abundant veatiture of long hairs, heavy apUial tuft, ligd^t basal 
plaes. Leaf aheatha with scanty veatiture at bade, sides glabrat^ 
green with purplidi tint, inner base slightly tinted, glaucous; throat 
lannated with short appreesed hairs, long straggling hairs at aides; 
ooUar medium width, well defined, readung midrib, gray color^very 
slightly lannated with minute vdvety hairs; ligule narrow, S^o 4 
mm.,, nearly even; lignlar process none. Leaf blades q>ro9iu4t^ 
with declining tips, medium to broad, 8 to 11 cms.,- margins .uni* 
formly serrulated, long oiliae at base. 

This very excellent variety and its sister cane, PB«-483, whkh 
it dosely resembles, but from which it can easily be distinguished 
by its long apical tuft, constitute what is probably the best pair of 
Porto Bican seedlings so far devdoped. It is a general-purpose cane, 
domg well on both vegas and hills gives, exc^ent tonnage undef 
m^ conditions and is a high sucrose cane of quite early maturity, 
whiph, however, stands up well in the field. Earle considerB it 
quite resistant to mosaic. Idr. Brebner, in charge of cultivation at 
Oedtral Aguirre—eastern section—advised the author of a yidd of 
()0 tons per acre of tide variety during the first half of Janpazy, 
1925. Three Adds at thdr Hacienda Carmen gave in tons sugar 
per acre, 5.49, 6.18 and 6.09. A condensed record of its analyses 
follows: 


Variety 

Date 

Location 

Age 

Extract 

Brlx 

8aer. 

Glno. 

Parity 

P R..402. 

Apr , 1920 
Deo, 1920 
Deo., 1920 
Jen.. 1021 

Ini. Bta.... 

PI. 12 mo... 

66.21 

19.16 

17 49 


91.18 

P R.-402.... 

AY.Oberib6a 

P. 

Ini. 8U. 

Ini. Sta ... 
Ini. 8U. 

Rat. 18 mo.. 
Bat. 18 mo.. 

72 00 

16 79 

1412 

18.69 

16.28 

2.68 

1.67 

1.00 

84.09 

86.88 

89.20 

Rat. 14 mo. 

68.00 

18 26 

Ortiteiine... 

Jen, 1921 

Ini. 8U. 

Bat. 14 mo. 

71.40 

17.80 

16.84 


86 67 

P. R..4flB .... 

Feb., 1921 

Ini Sta. 

Rat. 16 mo. 

67 70 

19.70 

18 11 

0.66 

91.92 

Orlitallne... 

Feb., 1021 

Im. ate.... 

Rat 15 mo.. 

71.40 

18.90 

17.40 

0.10 

98.06 

P. R.-4VS.... 

Mey,1921 

Ini. Sta .... 

PI. 17 mo.. 

61.60 

19.22 

17.88 

0.84 

90.16 

P H .492. .. 

Apr, 1921 

Ini. 8ta.,... 

PI. 18 mo... 

7160 

20.66 

18.69 

0.88 

90.41 

Oiiitallne .. 

Apr, 1921 
Bept 1022 
Mey,1926 
Hey, 1926 

Ini.8ti. . 

PI. 11 mo... 

^68.90 

19.80 

18 88 

020 

94.91 

P. R499.... 
P. R.-492.... 

Affolrre... 
Ini 8ta. 

PI. 9 mo... 
Rat. 18mo.. 

Tni. A.-47 
Tni. A.-18 

12.90 

20.40 

8.64 

18.06 


H.109. 

Ini. 8ta.... 

Rat. 12 mo 

Tni. A.-26 

IB 9^ 

16.10 


88.10 


This is a most tfcdlent record and PB-492 could well be more 
widely distributed than- it actually is. 
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1&. W. 0. Dveier, nuouger of tite Hatillo Fruit Form on tho 
Tbragillo Alto Boad, Ium • oam 'idiidi ho obtained from tbe Statiott 
ns PB-492 some &▼« 700 x 1 ago, which in overything bat color and 
eron to the ehaxaeteriatie spieiil toft, is identical with the yeUow 
oane we have at the Station and widely distribnted over the Island. 
It has also proven to be of similaT ehemieal and ealtaral diaraeto^ 
istios and has given him exedlent resolts on the poor, red, shaly 
hillsides of that section. It would appear that, in seenxing a few 
eanes for seed from the Station, it jnst happened that he obtained 
a stool representing a red sprat d this promising kind A few 
analyses from Mr. Dreier’s place follow. 


Variety 

Age 

Date 

Brlx 

Bncroae 

Glnooae 

Purity 

Yield 

(•aotor 

P.R,4t2 (Bed).... 

B H 10 (li) 

P. B 402 (Ked) 

P.B 402 (Red) 

P. K 492 (Red) 

6. H 10 (12) 

Plant 11 m 
Plant 11 m 
Rat 11 m 
Plant 20 m. 
Plant 14 m 
Plant 14 m 

VI-7 »4 
VI7 24 
VI 7 24 
II825 
V-14 26 
V14 26 

16 8 
102 
10 8 
14 8 
18 2 
18 85 

14 48 
16 8i 
16 08 
12 06 
16 Oi 
16 80 

118 

080 

048 

100 

088 

086 

8607 
87 60 
0181 
81 76 
87.71 
80.18 

I 


This kind should be brought back to the Station and trild out in 
tonnage experiments in crauparison with the yellow type here. It 
gives considerable promise. 

PB-«OS. 

Parentage unknown. 

Erect, then recumbent, good vigor, fine Bto<fier. Stalks long, 
mediuip girth, yellow at first, becoming olive-green on older joints, 
no fiush, heavy gray bloom. Intemodes medium length, slightly 
tumid and decidedly shouldered at badr opposite bud, perpendicu¬ 
lar to stalk, farrow broad and shallow. Nodes constrieted, oblique; 
growth-ring wide, 4 to 6 mm., oblique, nearly even, brownish chang¬ 
ing to concolorous; root-band narrow, oblique, light ereamy to yel¬ 
low and then to green; rudimentary roots few, small, seatte:^, 
Ineonspieuous, in rows 8 to 4, covered with white wax, ySllow-brown 
to eoncobrous; leaf sear (dabrate, appressed behind; gdaneous bend 
narrow, constricted, inconspicuous. Buds medium to large, 8 by 10 
mm., triangular-ovate, exceeding growth-ring by one-tbird to one- 
half, germination apical; margins medium width, on upper three- 
foni^ only, flat, slight^ lannated, shouldering at sides, long, sparse, 
apical tuft; lig^t basal place. Leaf sheaths with heavy vestitare 
of tawny but deciduous hairs at back, sides glabrate, glaucous, very 
lightly tinted without, heavily witiiin; throat medium width, dark 
color^, lannated, with short appressed hairs, long straggling hairs 
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«t matflkm; edbr laediiim width, reabhing midrib, brownidi, oov- 
ared with white wax, lignle xmirow at sidee, 2 to 4 mm., moderately 
widening at oenter, nearly even, no ligolar proeeaa. Leaf Uadei 
q^reading, wide, 7 to 8 ema., dark green, minutely sanmlated on 
upper hdf (mly, smooth below, sparse basal eiliation. 

For no apparent reason, sinoe the only available Station analyris 
of this good-looking and promising cane was quite good, this Und 
had been allowed to disappear from the Station plats when the au¬ 
thor arrived here in October, 1923, and, after seeing its promising 
development at the Hatillo Fruit Farm, he obtained a few seeds 
frmn )dr. Oreier to multiply for tonnage experiments, whidi are now 
under way and in which this cane ia showing up wdL The first 
series of analyses given below is the only one available from Station 
cane and was made <m 23rd March, 1921, of l8-month-old plant cane, 
while the second series is &om the Hatillo Fruit Farm and obtained 
from actual factory resolts at Central Victoria: ‘ 


Variety 

Xztra. 

Brlz 

Boor. 

Oloe. 

Parity 

Tob Caoe 
per acre 

Ate 

P. B.-602 . 

642 

17.90 

16.80 

094 

88.26 



Criitallpia. 

67.6 

2118 

19.44 

0.40 

91.78 



P R -602.. 

27tb Mar., 1924 

17 08 


88 20 

IIIIMH 


Bayada. 

27tii Mar., 1924 

16.61 

• • • • • • • 

91.00 



P. fcr502 . 

2BUi Apr., 1924 

15.82 


86.92 




FB-dbe. 

Parents unknown. 

Beenmbent, good vigor, fair stooler. Stalks long, medium diame¬ 
ter, purple, heavy bloom. Intemodes medium length, cylindrical, 
slightly enlarged at base opposite bud, sometimes distinctly shoul¬ 
dered, slightly staggered, furrow shallow. Nodes even to slightly 
constricted; growth-ring medium width, even to slightly elevated, 
parallel, at first yellowish, then dark purple; root-band narrow, ob¬ 
lique, eoncolorous; rudimentary roots inconspicuous, few and scat¬ 
tered, 3 in rowS) white then purplish; leaf scar glabrous, appressed 
bdiind; glaucous band constrioted, broad and well defined. Bods 
hemiqsherie-triangolar, medium sise, 9 by U uuu>> exoeeding growth¬ 
ring by one-third, germination sub-apical; margins wide, nearly 
even, purple, i^broua. Leaf sheaths with scanty dorsal vestiture 
of deciduous hairs, tinted, inner base very lightly tinted, faintly 
igneous; throat slightly lannate^; collar broad and well defined, 
reaching midrib, gray color, glaucous; lignle narrow, 2 to 4 mm., 
nearly even; lignlar process none. Leaf blades subereet, rather nar> 
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vow, nino to deven cans., mbratdy torraUtted on vrpsr lull, 

almost amootii beSow, vsiy qwiiady eUiated st boss. 

Another Tsrietjr on whi^ we have Tory mesgse iafennathm and 
which has recently been planted out in tonnage esperimsnts In 
comparison with other PB canes and with BH->10(12) as a ebedc. 
The record we have foUows, all analyses being fnim Station plats 
flceept the last, which is from vmy ste^, high, red day hillside at 
the HatiUo Frxiit Farm: 


Variety 

Date 

Age 



BO 



r.a.6a. 

V4D-18 . 

PI 18 . 


18 88 

18 80 

16th of » 

7»m 

F.R.5W . 

1-12-20 

Bat 8 

08.8 

15.88 

11 hB 

15th Of 17 

71.89 

RR BOB . 

Mar ,20 

Rat 11 . 

67 5 

17 50 

14 97 

llthotu 

88 84 

P R.60B. 

May, 10.. 

Rat 18 

510 

81 46 

1811 

-It- 

84.47 

OrlirtaUna. 

May. 20 

Hat 18 



80 48 

T-fT- -- » 

90 85 

F. R 501. 

Mar 21 

Pi 18 .. 

868 

10 70 

18.95 

1^ 

8158 

Orlitallna . 

Mar 21 

PI 18. 

875 

2118 

19.44 

040 

91 78 

F. R 505 . 

May. 21. 

PI 17 . 

608 

1585 

1154 

198 

75.17 

P R 608 . 

Apr 85 

Rat 81 


16 45 

I8 60 

. 

80.90 


A very poor record indeed and one that does not offer mndi 
indication of its beocnning a nsefol cane here. 


Thb Pobto Bioo Sbeolinos Pbodvcsed IK 1915 


PB-607. 

A cross of Otaheite and B-347. 

Erect, finally recnmbent, only fair vigor, long and dender, yel* 
low, slight bloom. Intemodeg long, cylindrical, slightly staggered, 
fomw narrow and very shallow, decided tendency to split. Nodes 
even; growth-ring inconq)icaoiis, medium width, 8 to 5 mm., even 
paralld, coneolorous; root-band narrow, parallel, concoloroos; ru¬ 
dimentary roots inconspicuous, few and scattered, 3 to 4 in rows, 
ccmeolorous; leaf sear glabrate, appressed behind; edsneous band 
indefinite and rather even. Buds ovate, small, 6 by 8 mm., neYer 
exceeding growth-ring, germination sub-apical, narrow, flat margins 
with scanty vestiture of short hairs. Leaf sheaths sparsely lannated 
It back, sides glabrate, tinted, somewhat glaucous; throat lannate 
with short appressed hairs; collar medium wid^ well defined, 
reaching midrib, lannated; ligule narrow, 2 to 4 mm., nearly even; 
ligular process remarkably developed on one side only, 2 to 8 inches. 
Leaf Mades erect with declining tips, rather narrow, 8 to 10 oms., 
margin serrulated and ciliated, with long, straggling hairs at ha i »- 

We have very little available data on this cane, for some unex¬ 
plainable reason, and must await the results of the tonnage eiperi- 
BMBts idonted out with it and its sister canes last fbU before we 
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cm fom any <q)iiiioo as to ifai Tains. The aeanly record irhidi 
exiata of it at the Station followa: 


Varlfftf 

Date 

Ag« 

Bztraot 

Brlz 

Snoroie 

Glaooie 

Parttgr 

P. B.W. 

r. a JOT . 

P. B.^. 

OrliUllBt. 

Peb. 1918 
lCeh.,t9ao 
ApIm 1921 
Apl , 1921 

PI 19iiilbt 
PL 12 mUu. 
PI. 18 mthi 
PI. 18 mthi. 

B 

2210 
2012 
19.85 
19 80 

19.90 
18.16 
17.97 
18 88 

. oii 

0.20 

M,(S 

U.M 

•1.45 


Oertainly there is nothing in any of the few analyaee to justify 
the ighoral of this cane at the Station for many years. 

nt-sis. 

A cross of Otahcite and B-847. 

Becnmbent, good vigor, good stooler. Stalks long, medinm di¬ 
ameter, greenish-ydlow base color, changing through brown to wins 
color, little bloom. Intemodes medinm length, cylindrical, dic^tly 
enlarged at base opposite bnd, distinctly staggered, furrow Inoad 
and very shallow. Nodes needy even, growth-ring medinm width, 
elevated, oblique, ydlowish-brown to concotorons; root-band narrow, 
obliqne, ydlowish-green; mdimentary roots inconspicnons, few and 
scatter^, 2 to 8 in rows, pnrplidi to concolorons; leaf scar i^brate, 
broad and prominent in front and oppressed behind, glancons band 
eonailioted, broad and wdl defined. Buds ovate, small to medium, 
8 hr 10 nun., exceeding growth-ring by one-third, germination apical, 
fiat, narrow margins with little vestitnre of short hairs, small apical 
tnft, light basal place. Leaf sheaths with abnndant dorsal vestitnxe 
of Aort, brown hairs, purple, inner base ratremdy lifd^tly tinted 
with purple, very slightly glancons; throat lannated, with Aort ap- 
pressed hairs; collar medium width, wtil defined, reaching midrib, 
lannated with vdvety hairs; lignle narrow, 2 to 4 mm., even; lign- 
lar process none. liaai blades spreading with declining tips, broad, 
10 to 12 cms., dark green, margins uniformly serrulated and sparsely 
ciliated at b^ 

This is another seedling, of the same parentage as PB-645, whidi 
has the same reputation here for late maturity and low sugar con- 
tent, which reputation is not absdutdy confirmed I 7 the analyses 
available, henee, with its sister cane it has been planted out in ton¬ 
nage experiments at the Station recently in order to get some, more 
definite figures on whidi to base an^opinion. La plats at the Station 
but it is doing well in the Station field as well as at Oentral Cam- 
baladie. On also at the. Hatillo Fruit Farm on the TmjiUo Alto 
Bead. Our rather seant reoord on it follows; all but the last two 
series being from oanes off of Stati<»i variriy plats. The last two 
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wriM of aaalywB ax« from eadO gromi at thie Satillo Fruit Fam 
bjr Ifr. W. 0. Draiar: 


Varifrty 

OaM 

P.H.448 . 

Ptob.,1918 

P. R -Ml. 

Apr., 1981 

Oflitalina ... 

Apr .1911 

P R 641 . 

Jan., 1890 

OrlitaUiift. 

Jan., 1990 

P. R.-Mi. 

Mar., 1990 

P. R-M8 . 

May. 1990 

... 

May. 1986 

P. R..M8 

May. 1996 

B.-H.-10(18) ... 

May, 1996 



Here again, and even more strongly than in the case of the 
record of P1U845, the figures found fail absolutd^ to confirm the 
dictum that this is a poor sucrose cane. We must, however, await 
the final results from our tonnage experiments before attempting to 
give a definite opinion on the probaUe value of tiiis cane. 


PB-S46. 

A cross of Otaheite with B-347. 

Erect, then recumbent, very good vigor, fine stooler. Stalks 
long, good diameter, green to yellow, no flush, some bloom. Inter¬ 
nodes long, oppressed, slightly staggered, furrow well defined, broad 
end shallow. Nodes nearly even, slightly constricted at bai^; growth¬ 
ring wide, elevated, fepeciaUy at back, oblique, yeUowish-brown to 
concolorous; root-band medium width, parallel, eoncolorous; rudi¬ 
mentary roots crowded, 4 to 6 in rows, purplish-brown to eoncol- 
oroua; leaf scar glabrate, broad and prominent in front and ap- 
preased behind; jglaueous band oonstrieted, broad and well defined. 
Buds lanceolate, very large, 12 to 16 mm., occeeding growth-ring by 
one-third to one-haU, germination apical, narrow flat margina, dioul- 
dered at base, witii scanty vestiture of appresaed hairs. Leaf sheaths 
with dense dorsal vestiture of short, tawny hairs, sides c^brate, 
slightly tinted within and without, glaucous; throat lannated i^th 
long coarse hairs; collar broad and wdl defined, reaching midrib, 
glaucous; ligule narrow, 2 to 4 mm., nearly even; ligular process 
about 1^ to 2 cms. long, on one side only. Leaf blades spreading 
vrith declining tips, wide, 10 to 12 cms., rather light green, margins 
minutely serrulated on upper half and almost smooth at base, very 
aparcebr ciliated at base. 

This is an extremdy vigorous cane, which has the reputation of 
being very low in sugar here at the Statkm, but (m which we need 
more definite data before ruling it out on this count. Bkhaniaoii 
Eunts, on page 86 of the Thirteenth Annual Report of this Statica, 
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BtetM tiiat tbii TBtiety has diown itsfllf to be so late Biatuiag aaA 
80 hm in aogar emtent that no more trials woold be eondneted isitlh 
it ben. Later wt have planted it oat in tonnage experimenti at 
the Station along frith other PB TsrietieB on vhirii we laok deftrita- 
data and with BH-10(12) as a cheek. At both Centrals Oambalaidia’ 
and Plasnels this kind is making a most figorons growth. Its in- 
oomplete record at the Station fdlows: 


VBrletj 

Date 

Age 

Sxtract 

Brix 

Bneroee 

Glacoie 

Pnrfty 

P. R -511. 

Feb., 1918 

PI 19 mo.. 


19 00 

17 80 

mm 

91.06 

P. . . 

Mob., 1990 

PI. 19 mo.. 

05.9 

18.92 

17 10 


96jb 


Apl, 1981 

PI. 18 mo.. 

TiO 

17 oO 

14.74 


86.90 

Oriitolliift. 

Apl, 1921 

PI. 18 mo.. 

68.9 

19.80 

18.88 

0.90 

94.98 

P. R.-645. 

Mar.. 1990 

Rat. 16 mo . 


17 68 

16 78 


89.60 

P. R.M. 

Oct., 1924 

p] 12 mo. 


14 90 

10 89 


78.00 

P, R-645 . 

Dec., 1924 

PI 18 mo.! 


16 40 

18.49 


89.96 







iiiiiiiii 



Except for the last two analyses—and the time of the year whan 
these were made most be noted I—this record certainly does not bear 
out the record as a poor sugar producer which this kmd has hen. 


7B-561. 

A cross of Otaheite with B-347. 

Erect, very good vigor, good stooler. Stalks long, medium di¬ 
ameter, green with slight flush, abundant bloom, discolored striations. 
Tntsitaodes medium length, slightly appressed, enlarged at base <9* 
posite bud and sometimes distin(^y shouldered, staggered, farrow 
narnw and shallow. Nodes constricted especially at back; growth¬ 
ring broad, elevated, parallel, brownish to eoncolorons; root-band 
wide, oblique, eoncolorons; rudimentary roots crowded, 3 to 5 in 
rows, brownish to eoncolorons; leaf soar glabrate, appressed behind; 
glaucous band constricted, broad and well defined. Buds ovate lo 
sub-orbicular, small, 7 by 9 mm., not exceeding growth-ring, germi¬ 
nation sub-apical; narrow margins, heavily lined with long, coarse 
hairs which at times cover entire back. Leaf sheaths heavily lan- 
nated witii long, white hairs, sides glabrate, yellowish-green color^ 
inner base heavily tinted with purple, no wax; throat narrow, lan- 
nated, long marginal tufts; collar narrow, well defined, readiing 
midrib, glaucous; lignle narrow, 2 to 4 mm., fimbriate; ligolar 
proceas 1 to inches, on one side <mly, starting bdow collar. Leaf 
Uades erect with declining tii>s, rather narrow, 8 tb 10 cms., mar¬ 
gins distmotly serrulated on upper half and unifonnly ciliated 
l«elow. 

A vigorous-growing cane which has been rather widely distributed 
liffomt the Island without too much being yet known as to its sugar- 
prodnetioa qualities. Seen by the writ«r at Cambalaehe, Plasuela 
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and at the HMillo Fruit Farm on the Trujillo Alto Road, near tiw 
Station, at all of Trhieh it haa made good developmeat Our record 
for tliia varietr foUowi, all aaalyaea bong of cane from Station 
plate: 



An uncertain record at the best. 


FB-OTa. 

A seedling of D-109. 

Erect, good vigor, fhir stooler. Stalks long and slender, color 
varying from greenish-ydlow, through rose and purple to wine color, 
heavy bloom. Intemodes medium length, cylindrical above and 
•lightly tumid at base, staggered, no farrow. Nodes coprtricted; 
growth-ring narrow, even, parallel, concolorous; root-band narrow, 
especially at back, oblique, concolorous; rudimentary roots numerous, 
2 to 3 in rows, purplish to concolorous; leaf soar glabrate, appressed 
behind; glaucous band constricted, broad and wdl defined. Buds 
orbicular-ovate, small to medium, 8 by 10 mm., reaching growth-ring, 
germinati<m dorsal, margins flat, wide and even, covered with scanty 
vestiture of diort hairs, no apical toft. Leaf dmaths with abundant 
dorsal vestiture of deciduous, tawny hairs, sides glabrate, tinted 
within and without, glaucous; throat broad, lannated; collar broad, 
well defined, reaching midrib, glaucous; ligule narrow, 2 to 4 mm., 
nearly even; ligular process none. Leaf blades erect with declining 
tips, narrow, 6 to 8 cms., margins minutely serrulated on upper half, 
long straggling hairs at base. 

A vigorous-growing variety of rather doubtful value. The data 
we have on it follows: 


Vnrietjr Location Date Age Bztraot Brin 8oer. 
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Qb the i^liole this ia a ytoey enditaUe reowd. 
nt- 640 . 

A wedling of B-8760. 

Erect, good vigor, fine stoider. Stalks long and thick, green, no 
finsh, heavy Uoom, discolored atriations on some joints. Intranodes 
mediom length, tumid, staggered, farrow alight to mom. Nodes con¬ 
stricted; growth-ring wide, elevated, parallel, reddish-brown to con- 
cdoroTU; root-band wide, parallel, concdlorons; radimentary roots 
few and scattered, 8 to 5 in rows, eonooloroas to brown; leaf scar 
glabiite, broad and prominent in front and appressed behind; glan- 
cons band constricted, broad and wdl defined. Ends triangalar- 
lanceolate, large, 10 1^ 14 mm., exceeding growth-ring by one-tiiird, 
germination apical, margins fiat, wide, abruptly shonldered at base, 
nearly glabrate, heavy basal placs. 'Leaf sheaths with dorsal vcfti- 
ture of deciduons hairs, inside base heavily tinted with purple, 
aligthly {^ucons, green; throat broad and lannated, long and eon- 
spicuous tuft of straggling hairs at sides; collar broad, wdl defined, 
reaching midrib, lannated with appressed velvety hairs; lignle rather 
broad, 8 to 6 mm., nearly even; Ugnlar process short, 1 to 2 ems, 
on one side only. Leaf blades spreading with declining tips, medium 
wi^th. S' to 10 ems., dark green, margins distinct^ and uniformly 
serrated, heavy ciUation at base. 

A vigorDudy growing variety on which we have very little in- 
iormation and which has now been planted out to tonnage experiments 
in comparison with the other PB canes and with BH-10(12) for a 
cheek. The record which we have of it follows; all from Station 
idats: 


VBriety 

Date 

Fiber 

Age 

Brlz. 

Bncr. 

Oluo 

Purity 

P. R.-649 . 

Feb., 1918 

15th of 94 

PI 10 mo... 

81 40 

17.72 


88.80 

P. R.-W9. 

M6^ .... 

10 70 

Rat. 10 mo.. 

*1^60 

15.68 


. 86.66 

P E.-649 . 

IV-90-91... 

11.56 

PI l8mo ... 

14 98 

129 

85.79 

OrlBtBUna. 

1V-90<8I .. 


PI. 18mo .. 

10 80 

18.88 

0.90 

04.92 

P. R>6»9. 

Mar., 1990 

17th of 17 

PI 19mo... 

15 89 

19 88 

85.15 

P. R.-649 . 

P. B.449. 

Mar., 1990 
Oet..l924.. 

lit of 8 

Rat. 18 mo.. 
PI 19 mo .. 

19 21 
14.45 

17 40 
10 56 

. 

8898 

78.07 


A seedling of B-8750. 

Erect, fair vigor, good stooler. Stalks long and of medium girth, * 
greenish-yellow, no fiush, heavy b|oom. Intemodet long, cylindrical 
and sometimes tumid, staggered; furrow broad and very shallow. 
Nodes dightly craistrieted; growth-ring brood, dightly devoted, 
j^raUd, greenidi-brown to conedorous; radimentary roots few and 
sosrttered, 8 to 4 in rows, ineonspicaous, oenedorons; leaf sear 
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glabrate, broad and promitteitt in hmt and Kppnmtd bddad; i^bn- 
0008 ba^ oonatrioted, broad and wdl defined. Bode mtb’^oMaakff 
large 12 1^ 16 sun,, ezoeeding growth-ring by one-third, variiae 
imiple and flat, wide, Msnetimea waxy, aerate, germination apieal, 
■hort and aeanty apieal toft, light baaal place. Leaf dieatlui with 
abnndant dorsal vestitnze of long hairs, sides glabrate, green, izmer 
base dia^Hy tinted, no wax,* throat broad, dark, laamated; eollar 
broad, well defined, reaching midrib, lannatcd; ligole narrow, 2 to 4 
mm., nearly even; lignlar process none. Leaf blades spread!:^ with 
tieelining tips, medium to broad, 9 by 11 ems., dark green, margins 
uniformly and distinctly serrated, scanty ciliation at base. 

This is another cane of which we have rather a scant record at 
the Station, which is given below for what it is worth, and whi<fii 
we planted out in tonnage experiments, along with the other PB 
seedlings on which we lack data, last fall, the results of which must 
be awaited before we can venture an opinion as to its probable value: 


Vatiew 


P a.-«z .. 
p.a..aaa.. 

CMiteltiui, 
P.B.-6e2 .. 
Orifltilliift 
P. R.-68S .. 
P. R -86S .. 
P. R -M2 .. 


Date 

Age 

Bxtr. 

Brin. 

Snor. 

Glnooae 

Pnrltj 

Peb, 1018.. 

PI 10 mo 


21.10 

17 14 


82.45 

Jan, 1020.. 

Bat 10 mo.. 

64 M 


18 40 


02 87 

Jan , 1020.. 

Rat 12 mo.. 

64 55 


17 47 

.. 

81.M 

Mar , 1021 

Pi 18 mo .. 

6800 

*10 50 

17 80 

0.48 

01.28 

Mar ,1021. 

PI 18 mo .. 

MOO 

10 80 

16 88 

0.20 

04.08 

Oct, 1024. 

Pi 12 mo . 


15 70 

IIM 


78 76 

Mar, 1020 . 

PI. 12 mo... 

MOl 

10.18 

18.67 


02 A1 

Mar., 1020 .. 

Rat. 15 mo.. 

. 

16 88 

1850 


82.65 


• There la only one really poor analyses in this admittedly rather 
deficient lot of analyses and it is, therefore, difficult to understand 
why this cane has never received any attention at the Station in 
past years. 

n-e78. 

Seedling of B-8696. 

Erect, fair vigor, pow stooler. Stalks lair length and of good 
girth, uniformly purple, with very heavy bloom. Intemodes long, 
cylindrical, almost perpendicular to stalk, furrow well defined, broad 
and shallow. Nodes eonstrieted; growth-ring broad and elevated, 
parallel, brownish-red to eoneolorous; root-band broad, pazalld, 
yellow to eoneolorous; rudimentary roots fow, scattwed and ineon- 
spicuous, 8 to 4 in rows, eoneolorous; leaf sear glabrate, broad and 
prominent in front and apiwesaed behind; glaucous band constricted, 
broad and well defined. Buds orbicular, large, 12 by 16 mm., searcaly 
exceeding growth-ring, purple, germination sub-dorsal, margins wide, 
atpmptly shouldered at base, glabrate, diort, but eonspienous aifleal 
t«it, heavy basal plaes. Leaf dieaths idd)rate, i^anoons, 
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bMB dighUp stainad irith pnxfde; throat wide, with very ecaotjr 
wartitiize of long, eoarao haixa at margina; collar wide, wdl deftoed 
and reaching mkhtib, glaneona; ligole broad, 8 to 5 nun., fimbriate; 
lignlar proeeae broa^ to 2 ema., on one aide only. Leaf bladea 
spreading with deeliaing tipa, wide, 10 to 12 ema., daric green, mar^ 
gins nniformly and minutely serrulated, very scanty basal ciliation. 

The writer was inclined to omit this cane from this list of mostly 
aomowhat promiring canes on account of its poor germination and 
riO(ding, but a study of the records at the Station shows such litUa 
definite data availaUe on it that we hare decided to giro it a final 
chance in tonnage experiments in comparison with the other PB 
canes rather than to try to definite condusions on its conduct from 
(Aoervationa under limited conditions. 

Of all the PR rarieties planted out by the author in September, 
1924^ for a c<nnparatire study, tiiis cane diowed consistently the 
poorest germination. Ten weela after planting, for instance, this 
rarieiy areraged only 1^ shoots above ground, against 9^ per hole 
for the PB-358, the best germinater in this field. Three weeks later 
the number of canes in the PB-676 plat was identically the same, 
while all the other varieties were beginning to stool vigorously. 

>The meagre record of PB-fi76 which we have from the Station 
plag^ follows: 


Date 

Age 

Extr 

Brlz. 

Suer. 

Purity 


reb, IMS. 

PI 10 mo . 


9180 


78 80 


JRO ,1090 . 

R«t 10 mo. .. 

"600 


■DQ 


20th Id Sue. out of 94 

Mob.. 1090 . 

PI l9mo. .. 

666 

10.09 

■tTTl 


llth In Bno. out of 17 

Mob.. 1090 . 

Bot 15mo ... 

• 

10.11 


lili 

BrdinSno out of 8 


This small record is too variable to form any opinion of its 
snorose<prodneing qualities, but on the whole it is not particularly 
encouraging. 

Bsysds. Bee Plate XXVII, opposite page 288. 

(s= Striped Cheribdn, asLouisisns Ribbon.) Probably intro¬ 
duced in the early days of the nineteenth century as an admixture 
with Otaheite. Now found in pure and mixed plantings in all parts 
of the Island. Since the epidemic of 1872 this has been the mast' 
widdy planted cane in Porto Rico until the advent of BH-»10(12) 
and SC-12/4. 

In all respects exeept odor indistinguishable from Oristalina, whidi 
see for detailed deseriiitiQn. In this variant the stalks are striped 
witt irre^dar bands of grem or ydlow and daric puride. The odor 
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Mheme is ^te variaUs. Sporta from on« form to tta otiior <xt ta 
the Mkurada an fireqnently found in the fields. 

Moet planten ban a decided prefeience for either Bayada «e 
Criatalina, bnt th^y can aeldom give a valid naaon for tiieir efaoiee. 
Considerable study over a term of years has so far failed to deteet 
any constant difference between them in enltnral characters. Bvery« 
thing said nnder Cristalina in regard to disease resistanee, and 
adaptability to general planting may be repeated here. Probably 
the majority of planters will claim '^t Cristalina iS the richer of 
the two in sacrose. Cor plantings have not been so arranged as to 
properly test this point. The few analyses in onr records that are 
oompaiaUe are given below for what th^ may be worth, bat the 
evidence is by no means condtudve. 


Kind 



Bxtr 

Brix 

Suer 

R B. 

Purity 

Fiber 

Mfi.. •" 

9-4 SI 

PI 

16 mo 

64 8 

18 55 

17 27 

082 

92 98 

1126 

2 4 21 

PI 

16 mo 

662 

18 40 

17 27 

065 

98 96 

1188 

. 

1 19 21 

PI 

15 mo 

69 7 

18 25 

1642 

0 84 

89 91 

1212 

1 1»>21 

PI 

16 mo 

70 0 

17 25 

15 96 

0 87 

92 51 

Ito 860 

Rajrida 

1129 20 

PI 

20 mn 

61 6 

16 20 

14 50 

066 

89 06 

78 

Orlitellna 

1129-20 

PI 

20 mo 

615 

1647 

14 52 

1 20 

8816 

12 82 

RajBdti. 

121610 

iiftt 10 mo 

682 

17 68 

15 98 

065 

9012 

890 

CrtitAllni 

12-16 20 

Rat 10 mo 

700 

17 60 

15^ 

028 

88.74 


Raarada 

Cmtallnt 

12 22^ 

Rat 14 mo 

696 

15 68 

18 06 

096 

8512 

918 

12 22 20 

Rat 14 mo 

70 0 

17 60 

16 58 

028 

88 74 

960 

RnyBdt 

4 17-17 

PI 

14 mo 

21 81 

200 


98 90 



This last is our highest recorded analysis for Bayada and it is 
almost exactly identical with the highest recorded for Cristalina, 
though the two were made from different fields and in different 
Srears. So far the chemist seems to confirm the view of the fidd man 
that the two kinds ate only color variants of the same original stock. 


Bocdeneeld, Abthub H. —^{Bs Superior Nuestra Cafia Morada a Nues* 
tra Bayadat Bevista Indusbrial y Agrloola de Tueumfo, 11, 8, 
pp. 881-4; Ene., 1912. 

Stubbs, W. C.—Besiilts of Field Experiments with Sugar Cane. La. 
Agr. Erpt. Sta., BulL 6, N. S., pp. 102-42; Jan., 1891. 

Bsfada Kealcaaa. 

(sa Bayada.) Imported from Medoo by Central Oninioa in 
1919. Now planted at this Station. 

lutrodneed from Trinidad by Btahl prior to 1879. This name 
was first proposed in Trinidad for some unknown introdueed eana. 
Later it was eonaidered as la Cristalina. The cane reeeived under 
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tids mime bjr Dr. Stahl eotild not have been this kind, for it was 
poor end ikeUe in growth. He remarkB that ‘‘its pompons name is 
in eontnurt to its inferior rigor.” It seems to have disappeared. 

*Bon xemds. 

Imported by Dr. Qrivot Grand Court under this name, probably 
from Quadsloup^ prior to 1879. Said to come from New Caledonia. 
As nearly as can be determined from the fragmentary early deserip* 
tions this is the cane that still exists rather frequently in mixed 
plantings in the hill districts between Arecibo and Lares, particularly 
in the neighborhood of Bayaney. Curiously enough, tradition seems to 
have handed down no name for this cane. When pressed for a name 
the planters in this district usually call it “Caledonia”. It doubt¬ 
less has a perfectly good name in other countries, but what it is 
can not even be guessed at present. .The one used here has not been 
seen elsewhere in the literature. Seed cane from Bayaney was once 
liought in under the name of “Salangor Bojo”, but the descriptions 
by Dr. Stahl make it clear that he applied this name to the self- 
colored form of Cavengerie, here called Cavengerie Boja, and not to 
the present variety. The name Sarangola Boja was once applied to 
this cane by a rolono near Lares. 

Erect, vigorous, stools well, arrows rather freely. Stalk long, 
medium to medium stout, dull purple, fading to olive brown at 
mati^ty, little or no bloom. Intemodes rather long, usually com¬ 
pressed laterally and somewhat larger bdow, furrow faint or none. 
Nodes constricted; growth ring wide, 4 mm, swoUm, usually darker 
in color, conspicuous; root band oblique, 6 to 8 mm., greenish; ru¬ 
dimentary roots, large, crowded, brown with purplish centers, in 2 
to 3 rows; leaf scar glabrous, prominent, appressed behind; glau¬ 
cous band 8 to 10 mm., well defined. Buds rather large, ovate, 12 
to 15 X10 to 14 mm., exceeding the growth ring by one-third cf 
length, margin narrow, uniform, germination apical, vestitnre of 
oppressed basal placs and conspicuous apical tuft ^ long hairs. 
Leaf sheaths with a moderate vestiture of short hairs; glaucous, 
usually strongly tinted; throat lannate with riiort apprised hairs; 
collar pale brown extending into a broad whitened area along mid¬ 
rib, glaucous not lannate. Leaf blades snbereet, the tips declined, 
6 to 8 cm. wide, medium dark green, minutely serrulate. 

This seems to be strictly a hill-land cane. It did not thrive in 
our low-land plots. In the red clky hills and on the dry coral red 
lands it is v«y much at home, seeming to be equal in growth and 
vigor to the Osvengerie when planted in the same fields. The few 



tt6 VHB jotna^jUi <ir 4iDk 

t' 

muJtmi aTaOaUa iadiflcte Hut! it b «twli attller ift «bMlii^'''«iP 
aeema to be a fiirljr await atta. It b kaK« to «aittitM| 1^ H 
has beea so eomidetaljr ovttlaohad wfafle Oa ai fb bM iMi tit 
widdy idaated. Like the latter eane it b reditawt t» »Mt dbibb 
at least oo dry lands hot onfortanatdy it b eqptally MMplAla lb 
nosaie, from a^iieh it b suflers severdy. lb reaetbn to gnat dbsaie 
b not known. Thb eane dmold certai^ he tested farther for higb, 
dry lands where it can he keipt dear of mosab. It has given qtibe 
good resolta to Mr. Dreier on the high, dry lands of the HatWe 
Frait Farm. i 


Kind 

Dftte 

Age 

Xxtr 

Brix 

Bnor. 

IB 

Parity 

¥ih» 

EoM Moirndb. 

19 6^ 

PI 14 mo 

716 

1619 

1814 

169 

8189 

18.89 

AY SOlitri ... 

19690 

PI. 14 mo 


• •• 

18 69 

167 

86 88 

19 98 

Roit Morwlb. 

19-91 

PI 16 mo 

696 

16 76 

U18 

1.88 

88 86 

190 

GrliUllna 

1 9 91 

PI 16 mo 

70 0 

17 95 

16 96 

0.87 

9268 

9,80 

Ron Moimdft. 

54S21 

PI 18 mo 

62 2 

18 70 

16 98 

0.668 

•0 80 

a 


Boos Bayada. 

Thb name was proposed Earle for a green and pnrpb striped 
variant of the above found at Bayaney and brought into the Btation 
coUeotions as X-18. Exactly like the sdf-oolored form except for 
green stripes on the stalks and leaf dieatbs. 

SaconL 

Dr. Stahl, ‘‘Bevista de Agricoltora”, 1887, p. 174. Thb b 
probably a mbpiint for Sacori. If so, it came from Jamaica. No 
forthor reference to thb kind hap been found. 

Tan St. Cwhx SnoiawcB 

With the exception of the famoas 8C-1S/4, q. which b in 
reality a Barbados seedling, thb series has been produced at the 
the Tirgin Idands Experiment Sbticn in St. Oroix, those previous 
to 1919 by Dr. Longfldd Smith, who was Director of thb Stetion 
under the Danish Government. 


gmsga, Lowcomii—Bepwt of the Tlri^ Idands Kipt Sta., 1920, 
pp. 7-14. 

idm-JMI, 1921, pp. 4-6. 

■la. arae-ia(4). Sm Plate ZaVUI, oppoilte page 887. 

Seedling of B-6885, produced Bovdl in Barbados. Imported 
by the Mayagfies Station. Seed from Mayagfies was jdanted at thb 






















A iKuioaBAPK or sTOAiMtiiaB TjumnNi 


sir 


Htotiott ia tiM QHnbag of 1919. It bM boot oooaidnmbly dfatribnted 
bf tbifl (Moyogitifli) Station, and baa vraad raipidlsr orer tba oatiM 
Idaiid, baing aeoond only to BH-10(12) in extogutiranaM of diatfi* 
bation aaad peroontage (tf Porto Bieaa augar crop prodnoed. 

Breet, good vigor, fair atooler. Stalla long, medinia diamotar, 
greon with reddish flush, li^^t blooni. Litomodes medium to long, 
cylindrical or a little compressed, staggered, farrow sUgbt or none. 
Nodes somowbat constricted, stroni^ oUiqne; growth ring broad 
but rather poorly deflned, even or somewhat elevated, yeUowish; root 
band stnmi^ oblique, 5 to 10 mm, coneoloroos or paler; radimen> 
tary roots crowded, m about 4 rows; leaf scar glabrous, broad and 
prmninent m front, appressed bdiind; glaucous band constricted, 
po(»rly deflned. Buds large, laUce^vate, about 12 X 16 mm, exceed¬ 
ing the growth ring by one-third to tme-half, margin broad, uniform, 
germination apical, heavy basal place, abundant marginal vestiture 
ending in a emispieaous apical tuft. Leaf sheaths with dense vesti- 
tnre along the back, the sides glabrate, greenidi or slightly tinted, 
somewhat glaucous, the base slightly stained purple within; throat 
lannate and with an abundant vestiture of hairs; collar medium 
width, reaching the midrib, g^ucous, the margin slightly lannate; 
lignle hbout 4 mm., minutdy flmbriate; lignlar processes none. Leal 
blades erect, usually even to the tips, flat, 7 cm. or more wide, dull 
gree^ minutdy and sparingly serrulate, tiie bases even, not mliate. 

^ in the case of D-74 and D-45, q. v., this is also a Barbados 
cane girodueed by John B. Bovell, tiie father of so many of the 
world’s promising seedlings, from tiie identically same seedling 
parent as our most useful cane in Porto Bioo—BH-10(12). It is, 
hence, in no sense a St Ordx seedling, having been taken with him 
amongst a number of unnumbered Barbados seedlings Ife. Bovell 
when he made a visit in 1912 to the Agrienltaral Experiment Station 
in St Croix, then under the idiarge of the Danish Government and the 
directorship of Dr. Longfleld Smith. After long trial by Dr. Smith 
this Anally became known at St. Croix’ moot valuable seedling cane. 
Hence it would seem that, aside from the famous H-109, most of the 
seedlings ^tiiieh have gained great reputations for themselveB and 
ooBtfihuted very materially to the advaneement and prosperity of 
the sugar industries of countries so widely separated over the face 
of the globe have really orig^ted in that little spade in the )noad 
Atiaatifr-~Baxbados—and been produced by that grand old wmi of 
anganuane varietal wwk, tiie Hon. John H Bovdl, for two-aoora 
yens Diiectm of AgiieultarB on that emerald idol 
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iill anrand tiie eoMtal plaiiu of Porto Bioo it ii difkiilt to oboow 
I«tweea the BH-10(12) end the SO-12/4 vaiietiee, idddi hoTO both 
ehown Tmifomly saperior Temlti to AUi o a nn a oasoK with whieh thegr 
have been grown in eompariwm, indnding Ciiitalina, Bayada, B-109, 
B-SOS, ete., while in the bill* between Hunaoao and Gagoaa the 
preponderanee of the evidence given bdow woold indicate that the 
SC>12/4 ia alicditly more at home nnder the eonditiona of this moat 
ezcdOent cane district than its well-known sister, although very prom¬ 
ising resnlts have been obtained with the lattmr thronghoat tills 
entire district also. 

The BH-10(12) would seem to be more resistant to both mosaic 
disease and gommosis than the SC-12/4 as well as to droutdit. 

In Central Aguirre, there is a toidency to abandon it in favor of 
the BH-10(12) on account of its apparent greater susceptibility to 
gumming. kCr. Mate considerB the BH-10(12) practically immune 
to this dread disease^ but the writer has seen a fbw infected canes 
of BH-10(12), althouth there is no doubt that it is more resistant 
than SC-12/4 t 

The following taUes give an idea of the results obtai^ with 
SC-12/4 in distinct sections: 


Tablx iz 


OOMPARnOM' OP TlBXiDg OBTAIMES FROM > 0 - 12 ( 4 ) AND 
CANBB, BT. OROIZ AORtOULTDRAL BZPBRmBNT STATION 


• 

8an(aCrail8(4) 

Ribbon 

Plant No. 

Toni Cane 
per Acre 

Xibi. Snoroie 
per Acre 

Toni Cane 
per Acre 

Lbi. Bnoroie 
per Aere 

1. 

84.0 

8,878 

8,700 

Ojas 

6,766 

6,107 

6,060 

278 

880 

818 

188 


f. 

884 

AMI 

8. 

804 

Sia 

4.. 

80 7 

. 8^84 

e t tKA 


880 

to n 

ATonte . 

81.6 


o,vw 

5.771 



Tabu X 

OOKPARATZVB TlBIiDB FROM >0-12(4) AND ORUTAJilNA IN 
GUANTANAMO. OUBA 


Variety 

Toni Cane 
per Acre 

Briz. 

Purity 

8. C. 12 (4). 

60 

87 

17.00 
17 48 

88J6 

88.11 

Crtitallna . 
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TibliXC 

OOAAf 1»UL» FOB FOBTO BXOO 

OBOP OF 1988 


Aerei 


19 00 

Prim. 

988,00 

Prim. 

VM.OO 

e.o. 

160.00 

O.C. 

6.00 

0 0. 

18.00 

O 0. 

850 

0.0. 

8100 

0 0. 

11.00 

0 0. 

11.50 

0.0 . 

10.60 

0.0. 

850 

0. 0. 


ToDioane 
per tore 


ToDiotne 
per tore 


8-.m) 

B.C.18(4) 
B. li. 10(19) 
B 0 19(4) 

B H. 10(19) 
B. 0.19(4) 
B. H 10(12) 
B. 0.19(4). 
B. H 10(19) 
B.C. 19(4). 
A H. 1^19) 


91.00 
45.11 
45^ 
00 01 
61.70 
00.48 
60.25 
50.14 
5217 
70.57 
80.76 


8.57 
8.08 
8.57 
5.89 
7.19 
765 
686 
606 
6 82 
650 
888 
10 40 


Biter mr- 


• a. 

. a TV* *«•••• • 


OBOP OF 1984 


B.0. 19(4) .. . 

58 00 

Prim. 

81.84 

4.25 


B. H. 1C(12)... 

478 00 

Prim. 

29.78 

4.06 


B. 0 12(4). . 

116 00 

G 0.. 

84.97 

198 


B H. 10(12). 

890.00 

Q c. 

87.00 

4.78 


8. 0. 12(4). 

2.75 

G. C. 

80.21 

868 


B. H. 10(12) . 

700 

Q. 0. 

60.54 

8.46 








8.0 15(4).... 

B. H. 10(12) .. 


CROP OF 1985 


niri»l 

G.c. 

70.11 

0.02 

G. C. 

02.49 

11.58 


Ratoon.. 

88 82 
80 88 

508 . 

Ratoon. 

4 25 . 


Table XII 

BAHTA BXTA EXFEBIMEirrB WITH D^117, BH-10(12) AND 80-12(4) 


Variety 

Plat No. 

roBB Cane 

Tonf 

Per Acre 

96 Sugar 

Suoroie 

Purity 


1 

67 68 

489 

0.88 

78 88 

■ ■: A (•■iHiBlilBlMlBlillilill 

2 

66 44 

6.16 

11.95 

78.71 


8 

76.51 

6 74 

11.62 

78B! 


Table Xin 

BB410(12) OOKPABBS WITH BATADA AT OBNT&AIi "LOB OAJNMI* 


(i 

Date 

B H 10 (12) 

Oran Cultura 

Rayada 

• Ratoon^ 

1 

a 

SuoruM 

Purity 

Bueroae 

Purity 

"■ . ' 1 ' 

Ill>29-24. 

14 95 

88 50 

18.60 

■■PM 

81-24.. 

14.80 

84.19 

1656 
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/ TabuiZIV 

0A40 T f TV l ffll l i Ba H Um O B If 


TwMr 


Ton OEM 
pw Am 

iaoroM 

Puttp 

Bftfidi . 

94JA 

IBXV 

oon 

ftS 

©.m . 

BMP 

11.16 

Orlitftifnt... 

9800 

16.48 

OiMonU ... 


11.04 

81^1 

S.ai9(4) . 


1604 

00.10 


mmm 



Table XI 


ABBOnO BIVBB BXPBBlMBin 

Vuiaty 

D-IW_ 

1V117_ 

B-S08_1_ 

a<lp- 18 ( 4 )_ 

BJL-10(18)_ 


Taiu.p«r_Mn 

_48.88 

_48 .76 

... 48.88 
... 50.88 
_50.00 


Table XVI ^ 

CWMPABAnVB 7A0T0BT XIELDB OF 80-18(4) AMD BATADA AT 
dENTBAL TIOTOBIA 


Yirtetar 

Kind <il Oana 

Ago 

(Monthi) 

Clan Of Boll 

Month Cut 

Factory 

Yield 

S.0 18 (4). 

PilmaT. 

11 

Hlfhanddry 

Bnd Feb. 

14.07 

Bijadft 

PrImaT. 

10 

High and dry 

■arly Apr 

18 16 

8. C. 18 (4). 

Prtma?. 

18 

High and dry 

Ind Feb 

18.61 

Eart^i . 

PrimaT. 

16 

High and dry 

Ind Feb. 

18.16 

8.0.18 (4). 

Gr.Cal . 

16-16 

Low and wet 

Janaary 

U.M 

Eajidt . 

Or Cal. 

16-16 

Low and wet 

January 

10.01 

«.o a (4) ... 

Or Cnl. 

16-16 

Low and wet 

Jannary 

10.88 

Bajada . 

Or Cal . ... 

16-10 

Low and net 

January 

10.66 
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Tina xm 

B0-1S(4) AT OniTBAL SAIITA JVAHA 



wJs&or 

Gant 

Cnulior JnlM 

raetonr Titid 

Biitar to 

Baoioio 

Pnrltj 

_ 

Total 

Oolono 

ColODO 

iv-n. 

10,009 

18 01 


K 

a67 


tv^. 

29.400 

1818 

^Klll 


8.74 

1,866 

IV-M. 

27 040 

10 88 

08.7 


9.67 

2,874 

IV-IO. 


10 84 

08.0 

14,86 

964 

0.008 

. 

28,040 

2010 

084 

16 20 

9M 

2,BM 

v-i. 

20,020 

1049 

028 

14 60 

0.48 

2.761 

y-s... 

81000 

1811 

01.4 

18 40 

8.71 

2,708 

v-a. 

27,180 

10.00 

082 

16.04 

0.78 

2,860 

V-4. 

80,120 

10.07 

94.1 

15.06 

0.78 

2,041 

v-a. 

81,040 

20.16 

96.0 

16.28 

000 

8.078 

V-6. 

84,080 

20.48 

046 

16.87 

9.00 

8,496 

V-6. 

82080 

10.12 

04.4 

16.18 

0.87 

8,106 


For details regazding these figures, see the writer’s report on 
these oanes. 

BBraBBDrOBB 

BosENmOiD, Abi^hob H.—The BH-10(12) and SC-12/4 Canes. Jonr. 

]>q[>t Agr. of Porto Bieo. IZ, & pp. 21&47; July, 1925. 

SxECH, •LoNenmo.--Bept. of the virgin Island Espt. Sta. 1919. 

St O^otfr-U(U). 

Pr^bly imported by the Mayagiies Station. Central Meroedita 
planted 3 acres in the fell of 1920. 

Not seen, except by the writer in St. Croix in 1928, where it did 
not look at all promising. 

Smith, L(nTQsiBU>.-HBeport of the Virgin Islands Agr. Expt. Sta., 
1919, p. 9. 

Tdtm.—Ibid, 1920, p. 8. 

80-81(81). 

Seedling of SC-12/4. Sent to the author in November, 1925, by 
Mr. Maybin S. Baker, Agnmmnist of the Federal Agricultural Ex¬ 
periment Statum in St. Croix Virgin Island. A laboratory test of 
this cane at the St. Croix St^on in that month, the cane being but 
nine months of age, showed it to have more sucrose and less glucose 
than the ordinary oanes there at the same time. During the extreme 
drought in St. Croix in 1925 this vi^iety did not snifer as mucdi as 
the other canes at that Station. In appearance SC-22(21) resem¬ 
bles SC-12/4. 

Erect, then recumbent,' fair vigor, light stoMer, very sneeptible 
to'mosaic. Stalks long and oi good girth, ydlowii^-green, fludiiag 
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heayifyonezposozetofOiiyiheaTy Uoom. latenuidM mediom to long, 
appreoaed at aida^ anlaxgad at baae, atigddily atattoMd; fORoar kiic, 
teoad and ahalUm, at timea vaating, inoonapioDoas. Nodaa aon* 
atrietad, oblique; gvowtik-ring brood, 4 to 6 mm., devoted, ydlovddi- 
biDvm to eonedotouB; root-band medium width, eovered with white 
wax; radimentaxjr loota few, small and aoattered in rows 8 to 4, in- 
CQnspieuoaa; leaf aear (doi'i’ote, appreaaed bdiind; glaneona band 
broad, oonstrieted and inoonqpionooa. Bnda medliim to large, 7 bj 
10 mm., orbieolar, plump, tendency to early awdlipg, reaching growthp 
ring, germination apical, margins none; diort, broad apieal toft and 
light basal placs. Leaf sheaths with heavy veatitare of diort, tawny, 
deeidnona hairs at baek, sides glel>nite, ideneons, dightly tinted with- 
oat, green at base within; throat broad, dark, lannat^ with short 
wody hairs, some straggling hairs at ddes; collar broad, reaohing 
midrib, dark, gray, heavily glancons, lannated with very short, vel¬ 
vety hairs; ligale narrow, 2 to 4 mm., at sides, becoming wide and 
peaked at center; no ligalar process. Leaf blades erect with dedtn- 
ing tips, wide, 8 to 9 ems., blnish-green color, not flat, gjpminent 
white midrib, oniformly and minutely ammlated and ciliated to base. 

BEFBRESNOES 

Baxxb, Matbiw S.—^Report of the Agronomist. Bept. of Ihe Virg. 

Is. Agr. Experiment Station, 1924. 

Idem. —^Ibid, 1925. 

St. Sitm BaedUng. 

Imported by Mr. Sewall from Antigoa in 1911. Said to be a 
sport from B-208. Mr. Sewall notes that here it reverts to that 
l^d, although we have not yet observed this to be the case at the 
.Station. It was reintroduced to Ihe Station, after having disap¬ 
peared from cultivation, by Mr. Julias Mats, direct from St. Eltts, 
in 1922. At the Station it has grown and given results about like 
B-208, but at the “Los Oafios” substation, while not showing up as 
one of the best of the score of canes being tried there, it is far ahead 
of B-208, which is the worst attacked variety with mosaic disease. 
The St. Kitts Seedling seems very much more resistant to this disease 
than does B-208, although it takes it readily. It occasionally tas¬ 
sels, but is not a great sinner in this respect. 

Erect, at length recnmbent, good vigor and good 8to(fler. Stalks 
long and of good girth, yrilow basal color, with heavy bloom, fludiing 
to pinkuh-brown on exposure to sun. Ihtemodes medium length, 
slightly tumid and appressed at sides, slightly staggered; furrow 
short, broad and shallow. Nodes nearfy even and oblique; growths 
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ri«g unow, 2 to 4 mm., erven and inoonepionoiui, eonoolototig; toot* 
band narrow, oUiqiie, heavy v^te waxy depoait, oonoolorona; mdi- 
mentary roots very small, few and soattwed, 2 to 8 in rows, pnrpUdi: 
leaf sear iMirrate, very broad and prominent in front, forming a 
distinet lip, coveting 1^ of bnd, appressed behind; idsncons band 
oUiqne, sunken and narrow in front, becoming broader and shallow 
towards baek of bud, inconspicnons. Bnds large, 10 by 12 mm., 
plnmp, exceeding growth-ring b7 one-lhird, orbicnlar, germination 
snb-apioal, margins broad, flat, lannated, winged above and shoul¬ 
dered near base^ no apical toft, light baud plaos, lannation along 
flbro-vasonlar bundles of scales. Leaf dieaths with scanty dorsal 
vestitare, sides glabrate, glaneoos, green; throat very broad, brown¬ 
ish and distinctly lannated with short oppressed hairs, long strag¬ 
gling marginal hairs; collar broad and reaching midrib, lannated, 
with velvety hairs; lignle medium width to broad, 4 to 5 mm., 
slightly elevated at ernter; lignliff process short and stnbby, on 
one side only Leaf blades drooping, broad, 10 to 12 ems., daric 
gremi minntdy and uniformly serrulated at margins, some basal 
eiliation. 


Variety 

Date 

Bztraot 

Briz 

Suoroee 

Purity 

ILoeation 

Fiber 

Afe 

M XiBk SaedUng 

B a 10 {p; 

IV 1124 
IV1124 

6410 
70 00 

20 86 
24 20 

19 61 
28 20 

94 06 
96 26 

loi 8ta 
Ine eta 

12 77 
10 74 

Ratoom 

Katoooa 


• galaagor. 

(<=:Salangor Blanca.) Introduced by Dr. Grivot Grand-Court, 
prolmbly from Guadeloupe, prior to 1879. Begarded by Dr. Stahl 
as a variety of great importance, since he considered it very recdstant 
to the prevailing epidemic. This cane was until recently grown ia 
pure cultures at Central Coloeo, where flelds of several acres were 
examined by Earle which showed a cultural value and general vigor 
lully equal to Bayada. It has been found nowhere else on the 
Island. 

Erect but often soon de<dined, vigorous, seldom or never arrows. 
Stalks long, medium stout, pallid or ydlowish, no flush, very heavy 
bloom, often marked with faint brownish lines that are obsenred by 
the bloom. Intemodes medium length, straight, barrel shaped, tm- 
row faint or none. Nodes constricted; growth ring inconspicuous, 
poorly marked, concolorous; root band narrow, less than 10 mm., at 
flrst whitish then greenish; rudimentary root numerous, etow^, 
small, purplish, in about 4 irregular rows: leaf sear glabrous, some¬ 
what oblique, oppressed bdiind; glaueons band obscured by the 
heavy bloom. Buds ovate-acuminate, rather la^e^ about 10 X tS 
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mm., fixeeeding ilie growth xhtg bf onA-tiiird or mom of tbo longfli, 
often pnrpliih, germination anbapioal, margin nnifoRBit rathor broad, 
glabrona exo^ fbr a heavy toft of long, eorled bain on eithar ddo 
above the barn. Leaf ahoaih with an abundant vaatitiire of abort, 
snbereet, rather weak, paUid haira, atronfl^ ghmeona, pallid greeniah, 
pnrpliah at baae within; throat dark brown, denaely lannate and 
with a fringe of long hairs behind the lignle and at the aides; eolp 
lar eonapicnona, reaehing the midrib, dark brown, reddfah Won 
when yonng, gHanoons bat not lannate; lignle medium; lignlar pro- 
eeases none or short and ineonspicnons. Leaf blades spreading, light 
green, flat, 5 to 6 om., wide, minutely bat distinetly smmlate, the 
baae eiliate. 

This oane was so hicdfly endorsed on its introdnotion and presents 
sach a good appearance wherever grown that it seems very strange 
that it has been so little planted. Apparently it is better adapted 
to veffo lands than to the hills, thus being oomplmnentaxy to the last, 
which was clearly a hill-land cane. It is reported as a sweet, good 
milling cane but no analyses are available. It has prov^ to be 
quite sosceptible to mosaic but its reactions to root disease and gam 
disease have not been determined. It is dearly worthy of a mndi 
more extended trial than has ever bemi given it in this Twland- It 
is one of the old, well-known varieties with a long history in the 
literature. It is usually considered as — Penang but it is absolutely 
distinct from the kind so named here. 

■aUtagoc Bayada. 

This name is used by Stahl, and according to L6pes Tuero seems 
to EssBayada, though of this it is impossible to be fully certain. A 
variant of the above variety was, however, observed by Earle in the 
Adds at Cmtral Coloso which may properly be called Salangor 
Rayada. It has faint white and green stripings on the stalks. 

■alangor Bojo. 

As used Stahl and L6pes Tuero, this name dearly stands for 
what is here called Gavengerie Bojo, which see. The cane brought 
in from Bayaney by Earle under this name has, as already stated, 
proved to be what is here called Bosa Morada. 

A local name occasional^ heard in Porto Itico. Sometimes it is 
applied to Cristalina and once Earie found it apidied to Boca Mo¬ 
ra^ It does not ooeur in the literature. 

*gesl«r Wesffllng 

Introduced hy Ifr. SewaU from Antigua in 1909. At various 
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thaw it bai iMen eondderaUy planted at both Oentsral Fajardo and 
Gttftniea. Ocoaaionally foimd in mixed plantings in other parte o( 
the Idand. Am grown here it ia aearcdy diatingniahable from B-8418. 
In the former paper on cane varietieB by 1&. Earle it was eonaidered 
aa identieal, but perhapa the point ia not folly proven. 

Erect or at length deonmbent, vigorooa, free atobling, arrowing’ 
only in certain looalitiea. Stalka long, dender, naoally 2% to 8 em.r 
thoogh BometimeB thidter, green with atrong reddidi flodi when folly 
expoaed, bloom light but oanally evident Intemodea mediom to 
long,' often dightly ataggered, compreaaed laterally, fnrrow well 
marked. Nodea slightly oonatrieted, oblique; growth ring inconapie* 
nooa, naoally alightly sonken, 2 to 3 mm. wide, ocmcblorooB; root 
band oblique, 6 to 10 mm., coneolorona, rudimentary roota slightly 
sunken, inconspicuous with very small, purplish center, in 3 to 4 
rows; leaf scar glabrous, appressed bdiind; glancons band con* 
q>ienons, 8 to 10 mm., scarcely constricted. Butu rather large, ovate, 
rather obtuse, about 18 X 18 mm., exceeding the growth ring by one- 
third of length. Margin broader bdow but not diouldered, about 1 
to 1^ mm., germination apical, the base with placs of heavy crisped 
hairs, margin and apex bearded. Leaf sheaths with heavy veatitore 
or^ahmt, stiff assurgent hairs, green, not much glaucous; throat 
lam^te and with long hairs behind the ligule; collar broad, rather 
conspicuous, glaucous but not lannate, ligule, 3 to 4 mm. at center 
tapering to 1 mm. at ends, the edge fimbriate; lignlar process none, 
meaf blades spreading, more or less in two ranka, crowded, narrow, 
usually averaging but little more than 5 cm., bright green, minutdy 
but sharply serrulate, the base nearly even. 

As here described this differs from B-3412 in the more strongdy 
lannate throat and from B-3405 in the glaucous collar. The leaves, 
too, seem to average a little narrower, but it is by no means certain 
that these differences are constant. The material we have under 
these three names is scarcely distinguishable either by cultural or 
taxonomic characters. We have no real proof that these names are 
authentic, or if by chance only one kind has really reached us under 
these three names which one of the three really represents. 

Whatever these facts may be it is a vigorous, strong ratooning 
cane which gives heavy tonnage under a variety of soil conditions. 
It is late in maturing and should* only be planted aa proa ovltura, 
since when immature it is very low in sugar. Foe the same reason 
it is best planted on uplands, for on low, wet smls it seldom really 
matures. At 15 to 16 months, if fully ripened by 6 to 8 weeks of 
dry weather, it devdqpes a high degree of sucrose and purity. 
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CMBi^uativaiy lew analyBai axe ATailaUe vader thb aaax, bat the 
loDowinf wiU illiutr«ta whit may be eipeeted when green and when 
Idzly wdl matored: 


Kind 

Date 

Agn 

Xatr 

Bdz 

8iier. 

B. 8. 

Buritj 

flbar 

Mtf 8. 



" 006 

14 0 

10.0 

5.9 

710 

■HI 

BMOar 8. 

IX-IA-IO 

Rat 14 mo . 

14.00 

11.59 

2.40 

70 70 

■Ik jrm 

OtiilnUnn . 

1215-90 

Rat 14 mo.. 

70.0 

17M 

15JR 

090 

08 74 


BMiny 8. (1). 

1-99-11 

Bat 16 mo. 

701 

14 47 

10 97 

1.00 

75 47 

iti 

OMuIb* ... 

1-25-91 

Bat 15 mo. 

70 5 

17.05 

16.14 

0.00 

00 49 


SMlw 8. (t) . 

2-9191 



1070 

17.05i 


00 00 

flafl 


(1) Btin gTMB 
<2) G«ttiiig npe 

Thia hi a kind that may give very profitable reenlte if planted 
in pii?e onltoxee and harvested with good judgement, hat it is 
flleady unwise to let it become mixed with other kinds where it is 
likely to be cat while containing only 10 or 11 per cent of sugar 
in juice. 

Its strong resistance to root disease and good ratooningepowen 
are its chief advantages. It is quite susceptible to mosaie and Bai¬ 
lees badly when attadnd. Its reaction to gum disease has not been 
determined. Its farther planting is reoommeaded to those who will 
study its peenliaritiea. Those who will not had better loUow Earle's 
advice and leave it alone. 

BEFEEEKGBS 

D'AxntrdoBBQxn^ J. P., d Bovull, J. —Summary of the Besults 

of the Oidtivation of Seedlings and Other Canes at the Expt. 
Stations at Barbados, 1901. Imperial Dqpt Agr. for the West 
Lidies, Pamidilet Series No. 18. 

Watib> Pbakod —Sugar-Cane Experiments in the Leeward Islands 
in the Season 1919-80.—^Pt. I, Eapts. with Varieties. Issued by 
the Commissioner of Agriculture for the Wert Lidiea, 1921. 

Introduced by Dr. Grivot Grand-Court, probably frmn Guada- 
hmpe, prior to 1879. The nai^e originated in Mauritius. The cane 
ii said to come from New Caledonia. Found sparingly in mixed 
plantings in the hills between Arecibo and Lares. Not seen dse- 
where. 

Erect at length decumbent, of medium vigor, arrowing not ob¬ 
served. Stalks of medium length and diameter dark purple, with 
moderate Uoom. Intemodes medium length, barrel rttaped, farrow 
none. Nodes strongly constricted; growth ring wide, 8 to 4 mm., 
somewhat sunken, yellow then conoblorous or darker; root band about 
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6 mm., eoBMoloroiui, rodimentaiy roota with dack purple oenten, ia 
8 to 4 rows; leaf aoar glabroua, i^preaMd bdiind; glanooiui band 
eonatrieted, about 8 mm., eontpioaoiia. Boda ovate, 8 to 9 X10 mm., 
aomewbat ezeeeding the growth ring,•margin medium width, uniform, 
germination aubapical, baaal place of criaped haira extending onto 
the margina, apex glabroua. lioaf aheatha with medium veatiture, 
glauooua, tinted, the baae within atained purple; throat nearly tfioi- 
broua with a few long marginal haira; edlar broad, pallid, not reach¬ 
ing the midrib, i^ueoua; Ugnle broad, 5 mm., fimbriate, lignlar 
prooeaaea on orJy one aide, broad and ahort, the edge ^briate. 
Leaf bladea apreading, bright green, 5% to 6% em. wide, very 
minutdy aerrulate, the baae dliate. 

Only aeen on hill landa, where it ia of only moderate vigor. It 
ia auaoeptible to moaaio; b^vior to bther diaeaaea not obaerved. It 
is a soft cane and reported to be very sweet, being much sought by 
the laborers for <fiiewing. No analyses are available. Its agrieul- 
tural value is problematical. 

Taiuu. 

Capes called Black Tanna were cultivated on the Station grounds 
in 1918. The seed was brought in from nearby fields. Fnmi the 
descriptions on file they seem to have been the selft^edored forms 
of Qi^engetie, here called respectivdy Cavengerie Boja and Oaven- 
gerie Negra. 

In the spring of 1920 seeds of striped Tanna were sent to this 
Station by Director May of the Federal Station, who imi>orted them 
foom Guadeloupe. Unfortunatdy, they failed to grow. The va¬ 
riety is, however, growing in the plots of the Station at Mayagiies. 

Toledo. 

Parentage totally unknown. Found by Brandes growing on To¬ 
ledo Plantation in the Philippine Islands and given this name by 
him. It is evidently an adventitious cross of Negros Purple cor 
some other noble cane with a Chinese or North Indian cane, as it is 
very similar in general appearance to the P.O.J. series from Javx 
Brandes reported it as immune to Mosaic when first imi>orted, but 
on 8rd April, 1926, Mr. Luis Serrano rogued two infected stools from 
a planting of this variety in a hillside tonnage experiment at the 
Station, so, as with so many othe^ varieties bithertb considered im¬ 
mune^ Toledo can now be called o^ highly reiristaai 

Brest, good vigor and good stooler. Stalks hmg and excesaivdy 
thin, purple, heavy grayish blomn. Intemodes medium to long, 
tapering perpendicnlar to stalk; furrow from triangular fiattening 
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to none. Node! devatod and obUqne; gnmth«ring nanotr, 2 to .4 
nun., digbily defvated, gnen to ooncoIonRU; xoot4Nnid nanow, o9^ 
liqne, green to eoneolorona; mdimentazy roota few, aeatfeered, in 
TowB 2 to 8, piixple, oonapioaooa; leaf eoar glabrate^ appreeeed be¬ 
hind; fl^ooos band broad, tapering, ineonapienoos. Bnds medium 
aiie, 7 by 9 mm., ovate, reaching growth-ring, germination apical, 
margins narrow and intended at apex, flat, glabrooa, no apical tnft 
or basal plaos. Leaf dieaths doeely adhering, with abundant vestitoro 
of tawny, deeidnoua hairs at back, sides glabrata, {flaucous, dightly 
tinted at base within and out; throat narrow, dark very scanty 
Tesdtnre of short, wooly hairs, few coarse straggling hairs at sides; 
collar narrow, glaucous, reaching midrib; ligule narrow, 2 to 4 mm., 
becoming wide and peaked at center, ciliated on upper margins; 
ligular process on one side only, spur-shaped. Leaf blades spread¬ 
ing, narrow, about 4 oms., dark green with pronounced white midrib, 
unifoilnly serrulated and ciliated to base. 

No field or factory data are as yet available, as this variety was 
obtained from Dr. Brandes only in January, 1925, by Cknamissioner 
of Agriculture Caiios E. Ohardfin, although, due to its rapid devd- 
opment, we were able to multiply from these two original seed- 
pieces enough cane to plant out a tonnage experiment with this va¬ 
riety in comparison with ten canes of the Chinese type in Noveuber 
of the same year. 


Bbakubb, B. W. —^Mosaic’s Bole in Limiting Louisiana’s Yidd. Facts* 
abt. Sugar, 28th June, 1924. 

Hmn, R. —^Toledo Cane, a Mosaio-Immune Variety. Phil. 

Sug Gent, and Plants Noiks, ZV, 8 pp. 105-1018. 

1 - 77 . 

Imported from Audubon Park, Louisiana, in 1904 by the Maya- 
giies Station. This cane was considerably planted at G-u&aiea, 1910 
to 1912, and was tested by Sewdl at Nagnabo, who got hu seed from 
the Mayagiies Station. It was in cultivation at this Station from 
1911 to 1918. In the Aguirre variety tests in 1911 it gave, t<»is cane, 
61.42; brix, 19.19; sucrose, 15.85; purity, 82.6; tmis sugar, 6.95. 
In 1912 at this Station it gave, brix, 17.2; sucrose, 14.6; glucose, 1.4; 
purity, 84.9; and in 1918 ratoon 12 months, brix, 17.01; sucrose, 
15.07; purity, 88.6. Mr. Sewall reports February 25, 1912, brix, 
17.10; sucrose, 15.70; purity, 91.8. It is described as a rather 
dender red cane. 

Not seen. 



A MOmOSAPK or BnOABKIAjm YABDDTIBB 


Thb Txjaauis Sbedukob 

Bnd by J£x, G. L. Fawcett, Botanist and Plant Pathdogist ot 
the Agriendtnral BiQ)erinieat Station in Tnemo&n, Argentina, who, 
with Dr. OrosB, the Director, have been kmd enonc^ to send ns qtute 
a good series of these eanea All that we have are very thin, heavily 
stooling types, showing C!hinese or P.O.J. aneestiy and most of them 
seem almost immune to mosaio disease and root tronbles. Five of 
them have been planted out in tonnage experiments at the Station, 
where they are making good development, and fonr of them in snb- 
statbms under hill conditions at Bayaney and on good v€ga land at 
“Los Cafios”. In both spbstations tiiey un making enormous 
growth. We know nothing of their sugar content as yet and Mr. 
Fawcett’s reports so far are not very enoonraging. 


Obosb, W. E.—^Las Oafias “Tuenmanas”. Bevista Lidustrial y Agrl> 
cda de Tnc., YIII, pp. 251-65; 1918. 

Idem.—Las Caflas Tucnmanas en to Coaecha de 1919. Ibid, IX, pp. 
161-7; 1919. 

Tno-^. • 

V Imported in July, 1924. 

I^reet, fine vigor, stools prolifically. Stalks long and slender, 
rosy purple in color, heavy and uniform bloom. Intemodes long, 
py^drical but slightly enlarged at base, not staggered, furrow in^ 
conq>icnous, concolorous, narrow and deep. Nodes slightly eon- 
stricted, oblique, growth ring broad, prominent and oblique, green 
bec(Haing concolorous; root band narrow, oblique, yellowish green 
to concolorous; rudimentary roots few and scattered, 2-3 in row, 
purplish to concolorous; leaf sear glabrate, broad and prominent in 
front and appressed behind; fdBUCous band inccmspicuous, constricted 
in front and even behind. Buds small to medium, 8 X 10 mm., 
reaching growth ring, orbicular, germinati<m snbdorsal, margina broad 
and flat on upper part mly, shouldering abruptly and giving bud a 
distinet um-ehaped appearance, slight^ lannate, no basal plaes. Leaf 
sheaths almost glabrate, with few scattered dorsal basal hairs, no wax, 
purple when young, older sheaths tinted, inner base heavily tinted 
with purple; throat medium width and sparsdy laniuite, udth lOn^f 
straggling hairs at margins; coliar narrow, ineonspicnous, iwaehing 
midrib, glaucous; ligule wide, 4-6 mm., nearly even; ligular proeeas 
broad and long, on one side onbr> deciduos. Leaf blades spreading 
with dedining tips, medium width, 6-7 ems., dark green, margins 
uniformly serrated, some basal oiliati<m. 
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This variety, while very thin and having the detect that the leaf* 
sheaths adhere very tenaefawisly to the stalk as in the ease of Uba, hi 
iMlriTig temarkaUe stools in the tonnage eq;»erinients at the Station 
end in the snhstatian at Bayaney. 

Vuo-iM. 

Received from Dr. W. E. Cross, Director of the Experiment Sta* 
tion in Tncamtm, Argentina, in Ortober, 1925, and planted ofit for 
extensiim. No data are as yet available as to its briiavior anywhere. 

Erect and then recumbent, good vigor and stooling qualities. 
Stalks long and thin, green and overlaid with roseate flush, heavy 
bloom. Intemodes long, cylindrical, dic^tly staggered, no farrow. 
Nodes prominent, paraUd; growth-ring narrow, 2 to 4 mm., even, 
inoonspienons, brownish to eonooloroos; root-band narrow, bulging, 
yellowish-green to concolorons, covered with reddish wax; mdimen- 
taiy roots large, few and scattered, in rows 2 to 3, pnrplidi to brown, 
tendency to prematnre spronting; leaf scar glabrate and appreaaed 
behind; glaucous band broad, tapering, incmispicaous. Buds smali 
to medium, 6 by 8 mm., oval, reaching growth-ring, germinatlin sub- 
dorsal, margins very narrow, on upper half only, sparsely lannated, 
uo«apioal tuft or basal placs. Leaf riieaths wi^ sparse vestiture of 
tawny hairs at back, sides glabrate, glaucous, green outside and 
slightly tinted on inner base; throat broad, dark colored, covered with 
abort oppressed hairs, some straggling coarse hairs at margins, tend- 
ence to split at sides; collar broad, glaucous, dark, reaching midrib; 
lignle narrow at sides, 2 to 4 mm., abruptly widening at center, nearly 
even on upper border; ligular process none. Leaf blades spreading, 
narrow, 4 to 5 cms., dark green, serrulated and ciliated to base. 

Tno-4IM. 

Received from Dr. W. E. Cross, Director of the Experiment Sta¬ 
tion in Tuoum&n, Argentina, in October, 1925, and planted out for 
extension. No data are as yet available as to its behavior anywhere. 

Erect, good vigor and stooling qualities. Stalks long and excess- 
ivdy thin, general appearance and color of TJba. Intemodes long, 
tapering, perpendicular to stalk, no farrow. Nodes prominent and 
parallel; growth-ring narrow, 2 to 4 mm., rii|^tly devated, brownidi 
1o eoncolorous; root-band wide, bulging, yellowidi-green to coned- 
orons; rudimentary roots small, few and scattered, inoonspienons, 
in rows 2 to 3, purple to eoncolorous; leaf sear glabrate, appreased 
behind, lipped in front; i^ueous bmd broad, tapering exeqpt at 
front where it is constricted, mdiatinet Buds ■mitll, 5 by 7 
qval, reaching growth-ring, germination sub-apical, margins broad 
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and flat| on nipper onljr, gUtbroUi no apical toft or baaal placn 
Iioaf aliMtlui eloidy adliering, i^brate, igneous, green; throat nar* 
row, tok gray, lannated with abort wooly haira, eoarae atraggliiq; 
baixB at margina; ocdlar narrow, dark, readdng midrib, glaneona; 
ligole narrow at aidea, beoraning abruptly wider and peaked at oentar; 
Ugnlar prooeaa long and ♦Mw <m one aide only, 2 to 8 oma. Leaf 
bladea apreading, narrow, 4 to 5 etna., daris green, aermlated ezoqrt 
at baae, acant baaal eiliation. 

Siw-478. 

BeeeiTed from Mr. Qeorge L. Fawcett, Botanist of the Taeam4n 
Experiment Station, in Jtily, 1925, and planted out for extenaion. 
Ta a moat yigorona growth and will be planted ont in tonnage 

experiment thia falL Nothing yet Jknown aa to ita anerooe yield. 

Erect, good vigor and good atoder. Stalka long and exoeaeiveily 
thin, dark purple, heavy bloom. Intemodea exoqvtionalfy long, aa 
with kaaaoer eylindrieal, perpendieular to atalk, oharaeteriatie long, 
dat, wide furrow, extending almoat entire length of intemode. Nodes 
eomewhat elevat^, paralld; growtluring narrow, 2 to 4 mm., nearly 
even, brownish to eoncolorous; root-band narrow, slightly bulging, 
covered with reddish wax; rudimentary roota large, few and acat- 
ttced, in rows 3 to 4 purplish, devated; leaf scar glabrate and ap- 
pi#9B^ bdiind; glaueoua band broad, tapering and inetmspieuoua. 
Buds small, 5 by 7 mm., ovate, reaching growth-ring, germination 
apical, margins narrow,'uniform, on upper half only, nearly glabrate, 
no apical tuft, light basal place. Leaf sheaths doael^ adhering, glab¬ 
rate, tinted within and without, no wax; throat narrow, larowniilv 
covered with short velvety hairs, coarse, long and straggling hairs at 
margins; collar narrow, reaching midrib, glaucous; ligule narrow 
at sides, becoming very wide and peaked at center, ciliated on upper 
border; ligular process on one side only, lanceolate, Umg. L^ 
blades spreading, narrow, about 4 cms., dark green, minutely and 
uniformly serrulated and ciliated. 

TIIO-4SL 

Imported in July, 1924. 

Erect, later recumbent, fine vigor, stools prolifically. Stalks long 
and slender, basal yellow color, heavily overlaid with mstly purple 
striations, heavy bloom. Litermj^ long, cylindfical, not stai^teted, 
some tendency to spliting, no furrow. Nodes, enlarged, oUique 
growth ring narrow and inoonspionons, even yellow to eoncolorous; 
root band wide, oblique, proniinent, yellow to concblorons; mdimen* 
tary roots few and scattered, 8-4 in a row, purple; leaf sear gkb- 
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rate, app n ewe d baiuiid} gjuMowi bnid iaaoiiip i eaoat and tapirinf 
Boda man and idnmp, 6X8 nun., mailing ganwt k ring^ oMndar, 
gannhiatfain anbdoitaal, mavgina none, aeanty iqpper mtitiixe aC diort 
haix% no tiaaal plaaa. Leaf diaotha almnat i^dinate^ iddi my fair 
aeattored doraal baaal haita, green, digbtly cdeowiia, innar baae 
eli^tly tinted with purple; throat narrow ooverad with ndtety 
haira, ooarae haiia at mergina; collar narrow, reaching midrib, idatt* 
oooa; lignle medium width, abmptly enlarged at oenter; lignlar 
prooeaa none. Leaf bladea apreading with dediniag tipa, narrow, 
4-5 ema., dark green, npper margins extremely minutely sermlated, 
no basal eiliation. 

La the Station tonnage experiments and in the vtga snbstatioa 
at **Los Cafioe”, this variety is looking particularly wdl and ia the 
atontest and beat looking in general of all the Tocnmdn aeedlinga we 
have. It has the general appearance of F.O J. seedling. 

«Be-«07. 

Obtained from Dr. Croaa in July, 1924, la making vigorona growth 
end magnidcent atoola in Statiim tonnage experimenta and at d)l-land 
snbatation at Bayaney, under the charge of Ifo. A. BL Qnintero. No 
data aa yet available as to sngar content, either in the Argentine or 
here. Om ob jeetionaUe featore of thia variety ia the abnndance of 
long, spu^y l>ain at back of leaf aheath—particularly in a variety of 
such dos^-adherent leaf dieaths as is this. 

Beonmbent, 6ne vigor, stools prdideally. Stalks long and exceed¬ 
ingly thin, wine color, heavy Uoom. lAtemodes long, cylLidrioal 
and staggered, no farrow. Nodes almost even, oblique; growth ring 
narrow and inconspicuona, even, ydlowidi green, becmning eonod- 
orons; root band narrow, oblique, ydlow becoming conoolorous; 
mdimentary roots few and scattered, 2-8 in rows, purplish to oon- 
coloroua; leaf sear lannate, appreased bdiind; i^ucoua band in- 
(onapieuoua, tapering. Bud small, 6X8 mm., reaching growth ring, 
orbicular, germination dorsal, margins flat a^ abruptly diouldered 
above, giving distinct um-diaped appearance to bud, very character- 
istic wide apical tufts of long straight hairs, no basal placs. Leaf 
sheaths abundantly and uniformly covered with hmg tawny hairs, 
green inner baae slightly tinted with purple; throat wide and lan¬ 
nate, with long stracsHing hairs at margins; collar wide, reaching 
midrib, glaueous; lignle medinm width, 8-6 mm., nearly even; 
lignlar process none. Leaf blades spreading with declining tipi^ 
narrow, 4-6 ema., dark green, margins serrated almost to base, 
^ctremefy spsrse baaal eiliation. 
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fi»AU. 

ttmiltr to Tii&-607 in general tppearanoe and type of growth. 
Ta develoidng qmdidly in Station tonnage eqperimenta and at the 
^'Loa Oaiioa” rabatation, in <diarge of Sfo. Antonio FratioeUi Thia 
eane laeka the objeotionalde apinea ao noticeable on baek of leaf 
aheath of Taa-d07. No (diemical data axe available on thia eane^ 
either in the Argentine or in Porto Bioo, as the first tmmage experi¬ 
ments were planted ont only in the fall fA 1925. 

Erect, fine vigor, stools prolifioally. Stalks long and excessively 
slender, yeiOow base overlaid with grayish purple bloom. Intemodes 
long, (^lindrical, slightly staggered, farrow broad, fiat and incon- 
spionoos to n<me. Nodes almowt evmi; growth ring narrow, slightly 
devated, yeUow to cimcolorotis; root band narrow and prominent, 
oblique, ydlow; radimentazy roots few and scattered, 2-8 in rows, 
inoonspicnoas, eonedoms; leaf scar (dabrate, appressed bdiind; 
glancoos band incon^icnons, constricted under bad and even at 
baek. Buds small and plump, 5X7 mm., not exceeding growth 
ling, (wbicolar, germination dorsal, margin Inroad and fiat above, 
abruptly shouldered laterally, {dabrate. Leaf dieaths closdy adherent, 
glabrate, no wax, inner base very %btly tinted with purple; throat 
narrow and inconspicuous almost {dato^te; collar medium width, 
reaching midrib, glaucous; ligule broad and fringed; ligular process 
nonei^ Leaf blades spreading declining tips, narrow, 4-6 ema., dad; 
green , very minutely serrulated, very sparse basal eiliatian. 

Tno-su. 

Beceived from Director Gross, of the Tucum&n Experiment Sta¬ 
tion, in October, 1925, and panted out for extension. Making rapid 
dev^pmept and can be planted out to tonnage experiments this fall. 
No data as yet availaUe ai^here as to value as sucrose producer. 

Erect, fine vigor, exedlent stooler. Stalks long and thin, rose 
colored to purple, heavy Uoom. Intemodes long, < 7 lindrieal, per^ 
pendienlar to stalk, farrow none. Nodes prominent and oblique; 
growth-ring, narrow, 2 to 4 mm., even, green to concolorons; root- 
band narrow, light green through pink to coneolorous, ,s(nn6wbat ele¬ 
vated, covered with abundant Uoom; rudimentary roots few, large 
and scattered, in rows 8 to 4, purple to brown; leaf sear glabrate, 
appressed bdiind; id&acons band broad, tapering^ inoonspieuona. 
Buds small to me^um, 6 by 8 mm., 40 vate, at times exceeding gmwtlu 
ring, germination apical, margins fiat, narrow, uniform and on upper 
two-thirds only, sub-glabrate, no apical tuft, extremely light basal 
place. Leaf sheaths ratbm* closely adhering, (dabrate, tinted within 
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Md wUhoiit} tlirad ncnoir, dm^ Ml«nd» Iww mIi M iiMli kftf 
kiiai pntmiiiag itm aaigiM; wumnr, i^brnsai, l i iwi i N id . 
fdft vdvtliir ki^ iMdUmr widiShi llfob mmm at ddfl% S to d 
am* 'wUifdaf •( «■■*«», dialniata; pmm on one ddo oidf, 

lOBf and nanow, aibMi i em. IiMf Uadea apcoadnif tusbcow, 4 to 
6 OBBE, datk ftooB, labraMj aorrolated and dliatad to baae. 

Yue-SOi. 

BeaeiTad from Dfreator Croaa, of tha Tnoomtii ExpaTiment Sta¬ 
tion, in Oetobor, 193i5, and planted ont for aatenaion. Making xapid 
dar^pment and aan ba planted ont to tonnage axparixaentB thia fall. 
No data aa yet availabla anywhere aa to valne aa anaroae prodncer. 

Erect than reenmbent, good 'vigor, dne atobter. Stalka long and 
ezoaonvely dender, pntple with heavy wax depoait Intemodea long, 
aylindrioal, perpendioolar to stalk, no farrow. Nodea elevated and 
parallel; growth-ring wide, 4 to 6 mm., even, yellowiah-green to eon- 
odoroas; root-band wide, elected, y^owidi-green to eonoolorons; 
mdimentary roota few, large and scattered, in rows 8 to 5, dark 
pnzple; lei^sear glabrate, appressed behind; glaneona banditapering^ 
broad and ineonspionoos. Bods small, 5 by 7 nun., oval, plump, 
reaching growth-ring, germination sab-apical, margins narrow and 
on upper half only, sab-glabrate, with a very few short hairs, no 
apical tuft or bai^ placs. Leaf sheaths d^y adhering, heavy 
vestiture of long, tawny hairs at back, sides glabrate, slightly tinted 
within and without; throat narrow, dark gray, covered wiA short, 
coarse hairs, tendency to split at sides; collar narrow, reaching mid¬ 
rib, glaacous, oovered wilh short wody hairs; lignla narrow at ddes, 
beeoming wide and peaked at center, 'ondulating bordmr; no lignlar 
proeeas. Leaf blades spreadiiq;, narrow, aboat 6 ems., dark green, 
noticeable white midrib, margins almost smooth, no basd wni arion - 

fOe-SM. 

One of the (oiglnal lot of five Tueanria seedlings sent by Dr. W. 
E. Gross from the Tuonmla Experiment Station in July, 1924 
the one which has dmwn up poorest al the lot It is an e xee ai ^ dy 
dander red cane of very little promise either as plant or atabUe, 
vrith a very prononneed tendency to prematare sprouting. It baa, 
however, been planted ont in tonnage experiments with its aiator 
eanci and Eassoer and after the crop next q;>ring we know more 
definitely ci the qualities as a cane and sagar producer of Tnc^-644. 

f^KCMding, good vigor, fine stooler. Stalka lodg and fiTfircaaiTnlj 
dender, wine eolored with grayish bloom. Intemodea long, cylbe* 
drioal, perpen d icu l ar to stalls no forxow. Nodea prominent para&sl 
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PLATE XXVII 






fKWrfImtiat teoa4> 4 to 6 am., fcllowiiih-greeii to oomolonim bmi^ 
«rfm; RN)t4MBd audinia ividth, bnlgiiig, ydlowinh-grom to ooneoif 
ovoat; rodliaoiitoaey roots lazfe, few and acattered, in mmp 2 to 8, 
porpliilh, auxked tendeney to inemstore aproatiag; leaf jmr ifiath 
rate, appreaaed bdiind; gUntooDB band broad, taperiag, indii^Oiet 
email and plump, five aeven mm., ovate, reachiag g!rowtb>zii)g, 
germination enb-apieal, margins medium width, on upper balf only, 
nnilorm, very lightly lannated, libort and light apical toft, no baad 
plan. Leaf sheaths with heavy vestitnre of coarse hairs at back, tUm 
glabrate, porpliah to red outside, tinted porple at base within; thnoaft 
broad, dark, lannated with ahprt woolly hair% long stragi^ing habn 
at margins; ooUar broad, heavily covered with white wax dapont, 
reaching nddrib; ligole narrow at aides, 2 to 4 mm., widaniag 
abruptly and becmning peaked at cenfer; rudimentary ligular procoas 
on (me ode only. Leaf blades tpreading, narrow, about 4 oms., dark 
green, serrated except at base, where there is scanty oilistum. 

▼side UedSaa 
Stahl, p. 187: 

win M call a eertain gveen aaiie whoae joints form a sig-iag until X 
know its tme name. It is snperior in sweetness to manj other wietleo.’* 

total of our knowledge of this kind wkick is 
very probably the same mentioned by Deerr in the artide previonsfy' 
quoted as having been introduced into Jamaica by Captain Blic^ im 
1793, together with his introduction of Otaheite. No cane deapti|y 
referable to this variety has been found b 7 us m Porto Bico, tiumi^ 
Ifo. Deerr informed Mr. Earle verbally of having seen such a eans 
at some of the loading stations in the western part of the ThIjmiiI at 
the time of his visit in January, 1920. 

Wlilte Tranapanat. 

See Gristalina 

•Tallow OalsdOBla. 8aa Plate ZZVn, page 805. 

First introduced by D. W. May, Director of the Federal 
at Masragiiez, in December, 1904, from Audubim Pdrk, Lonitiam, 
under the name of Bose Bamboo. Later, in 1909, reintniduced fmni 
Ewa Plantation, Hawaii, by Mr. E. B. Olding, then admimatnaaor 
of Central San Cristdbal, Nagoabo. First extensive^ grown add dia- 
aeminated by Mr. Sewall of Nagnaho (see letters of May and Sewall). 
At present rather extensively planted in nearly all parts of the 
bat especially on the northm and western coasts. Was at one *r—t 
inobably thM in total acreage, only exceeded by Bayada and Orio* 
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tdinii, Imt is now dissppesiiag stfiin, aiid mttiy sentrtls 

xbCBss to sioeapt it 

enet very Tigonms, strong stooling, tory seldom sRowiiifi 
Staflks uadinm stoat green, with hesiry redj^ flodi where eqwssd« 
wohUy msrked with brown lines, blooim none or very feint biter- 
nodes medium length, straiidit eylindriesl, farrow none. Nodes not 
enistricted; growtii ring rather broad, 2 to 4 mm., evmi or a little 
swfaei, nsaally li|d>i green; root band narrow, somewbat obliqas, 6 
to 10 mm., greenish; rodimentary roots small, dark parple, in 8 to 4 
rewo; leaf scar ^abrons, needy perpendienlar, namw, appreased be- 
Umd; gfsneona band eonspicnons, about 8 mm., usaally reaehing bat 
not eonrweding tbe growth ring, margin uniform, very narrow, germi- 
nathm long delayed, subapical, nearly tdebroos except for heavy 
qieal tuft whidi reaohee 4 mm. Leaf sheaths fl^brous, green at 
jpmctimfw tinted below, e^ocons, conspieuously etained with purple 
wiiUn, eepeoially at base, throat wide, dark brown, densely lannate, 
a eirde of sparse rather short hairs behind the ligole, especially toward 
the margins and extending unto the shoulders; odlar bro^, dark 
hrown, extending to the midrib, densely lannate, ligole tapering to¬ 
ward toe ends, 2 to 4 mm., margin uneven, somewhat fimbriate; ligular 
processes none. Leaf blades erect with the tips declined, flat, broad, 
7 to 8 cm., daik green, very minutely serrulate^ the margin even 
bdow or sometimes scantily ciliate. 

Tll« extensive planting of this cane led to many heated disenasions 
between mill owners and edonos, the former wishing to restrict its 
piirtiinf on account of its low average sucrose while the latter insisted 
a j^anting it beeauae of its high tonnage. This trouble largely earns 
beeanse the nature of toe variety is not wdl understood. If cut green 
at 11 to 12 months, and opecially if rains are frequent, it will have 
vecy little suerose and be high in reducing sugars, making the yield 
80 amall that it does not pay to grind it. It is a late-maturing cane, 
ssquiring age and at least 4 to 6 wedcs of dry weather in whieh to 
s^stt. It should never be cut before April when, thonidt never as 
xidfc as Oristalina, it will give a very satisfactory yield. If handled 
in. tide way, on old compacted lands, it will give a mnoh larger out¬ 
put of sugar par aere than either Bi^da or Gristalina. It is pre- 
aninentiy a low-land cane thriving only moderatdy on dry hills. It 
shouTd not be planted on lands tiiat still give a satisfaetory tonnage 
of toe better kinds. It is especially indicated for those old and 
eauspaeted maritime vega lands where Bsyada and Oristalina now fdl 
ftum root ditesse. Li such localities it will give mnoh greater ton- 
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■ige and iriU vatMa for auay aum oattiagik If allowad to fidlj 
ripon tfao yidd or augar will be highly aat iaf ae to ry. It would not be 
poadble to mn a eentral at a profit if all of ita fidda were jdaated 
to thia cane, ainoe all would mature ao late aa to make too dmrt a 
giindiag ateiwn. It ia aimply fdly to oat thia oane green and rodi 
it to the mill befne it haa devdoped any angar, 

Ydkw Caledonia ia vety reeiatant to the ordinary forma of root 
diaeaae and it ia a strong ratooner. As it almost nerw arrows it 
oan be aafdy earned over aa **long crop’* or “eoHa gvedada**, as 
ia so eztenaiTdy done with it in Hawaii In some soils in Porto 
Bioo, however, it tends to become hollow and dry if carried over to 
the second year. It proves, however, to be rather soseeptible to the 
rasoolar-bondle fungos, Adds having been occasionally seen that 
were seriondy injnred from thia oaose. It is very aaaceptibls to 
mosaic, or at least it is very seriondy injnred I 7 it when attacked, 
the growth being immediate dwarf^ and the plant often aetaally 
dying within a few months. In some instances it seems to otmtrset 
the disease less readily tiian sinne other kinds. Diseased plants are 
so easily recognised that rogning is made easy. It is probable that 
more’attention has been paid to cleaning ap fidds of this kind in 
order to secure a supply of dean seed than with any other variety. 
It i| very resistant indeed if not fully immune, to gum disease, 
whiw at the present moment is a matter of great importance. 

The following selected analyses will serve to give an idea of what 
may be expected of this kind under different conditions of ripeness 
and immaturity. For a fuller discussion of its ehmnioal qualities 
and analyses from other parts of tiie Idand see Cireular 88 , by ex- 
Director E. D. Cddn, now general manager of Central Plasuela, who 
has made a comprehensive study of thia variety under Pmrto Rican 
conditions: 



llhis last is the only case in aiff records where Tdlow Caledonia 
has fully equaled Cristalina grown under the same conditions. It 
was from a dry hill top where the cane was fully mature, but it 
illuatrates the fdly of cutting this kinds when it only contains 10 
or 12 per cent aneroae. 
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Hm, Joum—13w Omaiiiliig IKaeaie of Sogar Oaae. Memoin of 
tbie ^am. of Sugar Todhaotoi^ of Forto Bioo, 1,1, pp. 18-61. 
Jtme^ 1928. 

Umjcwwuj, WuoaBir—Work of the BsporiiiMBtal Statioii and Labom* 
toriaa. Hawaiian Sugar Flaatora’ Bzpt Bta., BoIL 4^ pp. 18-S6| 
Nov., 1888. 
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Bar-0082 ft Bar-11569. —the fomer the bods exceed the growth 
ring hj length, while in Bar-11569 they aeaxe^ eoKMd 

growth ring. 

BH-10(12) ft Ba-6082.—Bar-6082 haa a pronoimeed brownUh growth 
ring not naoally eneonntetod in the former. 

BH-10(12) ft B-117.—The latter haa a long and wide apieal toft 
on the hod, whereaa the apieal taft in BH-10(12) ia Tory acant 
or wanting. 

D-117 ft B-1809<—^D-117 haa a long and wide ligolar proeeaa on 
one ttde only, wbereaa in B-1809 the ligolar proeeaa ia wanting 
or very poo^ developed. 

PBr-828 ft 858.—In the latter the bnda exceed the growth ring by 
% of length, while in PBr-828 they hardy exoM the growth 
ring. 

PB-ISS ft 482.—PBr-492 haa a well devdoped, broad and long apical 
.,tnft on bod, while in the former the apieal toft ia decidedly 

TenSKr Caledonia and D-625<—^The latter haa a pronooneed bri|ht 
red growth ring, whidi ia mnoh leaa eonapioooa and Tiaaally green 
in Ydlow Caledonia. 
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oxMSABT: nBitt moED iH uncausiHii HAtam 

Acanunate: ending in a knag, drawn-ont, dander point 

Aante: ending in a ahaip point 

Apioal: at the apaa or point 

Arrow: the flower of the eane, indnding the i>anide and ite ataUc. 

Baaal place: the denae maaa of ahoit appreaaed, nanally oriaped hairs 
foond at the base of the hnda. 

Bloom: a coating of wax on the atalka and leaf dieatha. 

Oiliate: fringed with long, wary haiia. 

Cm.: eentimeter; one hnndredlii of a meter culsbI in<&). 

Collar: the outaide angle at the joining of the leaf Made and leaf 
dieath. 

ConcMorous: of the same color. 

Dorsal: on the back. 

Fimbriate: margin uneven, with minute pointa; fringed. 

Flush: the cha^ in color of a green eane to pink, red or^urple 
when e^[>oaed to li|^t. 

Furrow: a groove in die intemode extending up from the bud. 

Glabrate: nearly glabrous, almost smooth. 

Glabrous: smooth, no eoatii^ of any kind. 

Glaucous: covered with a thin, waxy coating, Moom, coated with wax. 

Growth ring: a narrow circle where the root band of the node joina 
the intemode above. The tissue of this ring remains long in a 
condition of active growth. If the stalk fall over, the growth of 
this tissue enables the top to again become erect. 

Habit: the general appearance and mode of growth. 

Intemode: that part of the stalk between the nodes. The word 
"joint” is sometimes popularly used for the intemode, but again 
it may mean the node. 

Lanceolate: long and pointed but broader bdow, like the head of 
a lance. 

Lannate: woolly, covered with short, more or less fdlted hairs. 

Leaf Made: the free green part of the leaf. 

Leaf soar: the base of the leaf sheath which remains on the stalk 
when the leaf falls. 

Leaf sheath: the base of the leaf vriiioh encirdes the stalk. 

Lignlar process: protuberance at the tap of the leaf sheath at the 
throat where the leaf blade joins the sheath. 

ligole: a short, homy membrme pressed against the stalk at the 
throat where the leaf Made joins the dieath. 

Margin (of bud): a flat, sterile fold or the onter bud scales. It 
may te narrow or broad, uniform in width or diouldmed. 

Mm.: miUhneter; one-tenth of a centimeter ae the one-thousandth 

« part of a meter. 

•to 
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Mbde: Tbat put of the ease where the bod is ntnated. It inelndee 
the grown ring, the root hand, the leaf sear, and the glaoeooa 
band. 

Obovate: egg<ahapped; hroadaat above. 

Ohtnae: Umt; not aharp pointed. 

Orbienlar: nearly eiionlar n oattbe. 

Oval: broadeat in middle with enda equal and rounded. 

Ovate: ogg-duqwd; broader below. 

Padunde: the atalk of the arrow; the flower ataUc. 

PUeate: folded like a fan. 

Baohia: tne eentral aada of the flower paniole; really a pr ohai g ati cm 
of foe pedunde. 

Boot hand: that region of foe node above the bud whace foe ends 
of the mdimentaiy roota may be aeen ready to protrude amS 
grow when the eane ia planted. 

Serrate: with the margin cut into aharp notehea like aaw teeth. 

Serrulate: foe margin with very amall teeth. 

Staggered: zig-zag; intemodea not in atraight line. 

Stooling: the comparative number of atalk in a hiU; anekaiing; 
tillering. 

Throat: foe inner angle where the leaf blade joina the foeath. 

Triangular-ovate: the baae broad and rounded but the ddea ytwinqB* 
and ending in a pmnt. 

Tumid: irregularly awoUen or enlarged. 

Un^hilhte: wavy. 

Veaiiture: a coating of haira. 



ABVWKDXK 0 


A aauaoTBD jumotAtaD maitotmAm or VAvnui UAidHO 

mXB OAMH ▼ASDRSM ZK KHMEO BK» 

AooerA, Joat A. 

(1) Detenoination of MMeration per cent of Cane and the 

peroentage of Fibre and Snoroee in Cane. Joar. Dept, 
of Agr. of P. R, VIII, 2, pp. 47-0; Apr., 1924 Som 
chemical control in a Porto Bican angar hooae (Jnneoe). 

Akdind, a. M. nil. 

(2) Cane Varieties in Northmm Porto Bico. Mm. Assn. Sng. 

Technologists of P. B., I, 1, pp. 1-4; June, 1922. 
Discusses Eavangire and D-109. 

AKonnRBiv, Viotob M 

(8) Besnltados Obtenidos en Dmostraciones eon Variedades 
de Cafla P. B. Depto. de Agra, y Trabajo, Ciii^ de 
Fomento 7, pp. 11-32; San Jna^ 1926. Gives results 
and conclusions from demonstrations with BH-10(12), 
D-109, Bajrada, SC-12/4, Cristalina, PB-410, 412, 440, 
460 A 543 and L-Sll. 

Akon. 

(4) An unsigned editorial in Sevista de Agriculiura, Induu 

tria y Comereio, San Juan, 1887, p. 174 Gives an ac- 
• count of Dr Agustln Stahl and his work in introducing 
cane varieties with a price list of those being propa¬ 
gated by him at Bayam&i. 

Babbkft, O. W. 

(5) The Food Plants of Porto Bico. Jour Dept. Agr of 

P. B., IX, 2, pp. 61-908; April, 1925 Section on 
Sugar Cane written by Arthur H. Bosenfeld, pp. 94-8. 

(6) Cane Varieties at Gu4niea. Mm. Assn Sug. Technolo¬ 

gists of P. B. I, 1, pp. 5-6; June, 1922. Discusses 
D-117, Bayada, B-3412, Uba, GC-701, D-483, GC-1486, 
PB-260, BH-10(12) and SC-12/4 

Babboiw, E. H. 

(7) Vniite Grubs Laeknottema sp., and Larvae of &e Weevd 

Boot Borer, Diaprepes epengleri attacking Sugar 
Cane in the Gn4nica District of Porto Bico, and Methods 
Psacticed for Controlling Them. Jour. Dept. Agr. F. B. 
Vm, 2, pp. 22-6; April, 1924 An interesting disens- 
rion of these two most important insect pests on ilia 
^uth Coast, 
nt 
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( 8 ) B«nlt«dM de Uiuui DemoitraaioiiM eon Tariedadw do 

OsBn. P. B. Depto. Agra. 7 Trabajo, Cite, de Fomento 
7, pp. 86-48. Givea yeialti and ocnidnabmes from three 
Beta of demonatrationa with PB-482, 417, 460 ft 440, 
D-117, B-8418, Badila, 80-12/4, BH-10(12), Oriata- 
lina, D-109 and PB-829 ft 488. 

Bird Aaua, Jomb. 

(9) How to Boy Sngar Oane. Bef. Book Sugar Ind. of World, 

1925, p. 88 . Diaoiiaaea pnrohaaing of oane on ancroae 
baaia in rdation to Tazietal improremfint. 

Bourmi, B. a. 

^ (10) Mozphologieal Similarily between the Phytinm’lihe Fnngna 
Fonnd Aaaoeiated with Diaeaaed Sogar-Oane Boota in 
Hawaii and Porto Bico. Jbnr. Dept. Agr. P. B., VHI, 
2, pp. 61-70; Apr., 1924. Following up Carpenter *b 
important work in Hawaii. 

Boubmb, H. 

(11) Makizig Qzand Banka, Mem. Aaan. Sngar Teidinologiata of 

P B., 1,1, pp. 7-8; June, 1922. A praetieal diaenaaion 
of thia important i>omt in Porto Biean eane planting. 

Boi^ Habou) B. 

(12) ParaaiteB of Sngar-Oane Moth Borer. Bel Book Sag. 

x. Ind. of World, 1926, pp. ^-62. Diaenaaea theae inaecta 

f in Demerara and Porto Bioo. 

Brani»b, B. W. 

(18) Hiatory of Eavangire Sngar Oane in Porto Bieo. St^ 
BnU. of the Amer. Sng. Oane League, IV, 14, pp. 1-5; 
5tli Apr., 1926. Wherein thia authority dota the i'a 
and oroeaea the t’a in regard to our knowledge of the 
introdnetion of thia now famona oane into the **Iale of 

Bban 0BB, E. W., ft Elaphaak, P. J. 

(14) Breeding of DiaeaBe-Boaiating Sngar Plante for Ameriea. 
1^. !E^k of Sug. Ind. of the World, Pub. by La. 
Planter ft Sugar Mfr., pp. 50-7: July, 1925. Anth<»i 
give TaluaUe information on elaamdeation of Ohineaa 
and Ohunnee groupa of eanea and on breeding work 
with eontro^ parenta. • 

OiLTiNO, Mario. 

(15) nna buena Calia para Cuba. Chaparra Agrieola, n, 1 ft % 

pp. 1-8; 1925. SO-12/4 in the “Pe^ of the 4ntinea’». 

OhabdOk, Oabum B. * 

(16) Foreword. Jour. Dept. Agr. P. B, Vill, 2, pp. 5-6; 

Apr., 1924. Prefaoe to the preaentation of the papera 
read at tiie meetinga of the Aaaoeiation Sugar Teeh< 
Bologiata cf Porto B|co, 1928-24. 
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(18) Momie I»reilJ|l(ttioii at Ontral Oamhalache. JbU^ fp. 

97-89. A diseiiadoii of reaistaiioe of diotiiiet Tacioma 
to moaaie attadc under varied tcq^iogtapbioal and dlmatie 
eonditioBa. 

(19) BzperiinentoB sobre Matiaado en la Oemtral Oambalaaba. 

Bev. de Agra, do P. R, Zm, 4, pp. 205-18; Oet, 1924. 
The above in Spaniah. 

(20) Mia ImpreaioneB de tina Yisita al Ingenio San Lda en 

Santo Domingo. Ibid, pp. 251-4. Obaervationa on 
eoltivation of Porto Biean varieties of sogar-eane in 
Santo Domingo. 

(21) AnnL Bept. of the Commisaiop^ of Agr. & Labor of P. B., 

1924-25 & 1925-26. Bring information on inflnenoe of 
varietal irotlc in Porto Bico np to data. 

OHABOdK, Cablos E., A VZTX, B. A. 

(22) The Transmission of Cane Mosaic. Mem. Assn. Sag. 

Tech of P. B., I, 1, pp. 9-12; Jnne, 1922. Beport on 
first work proving transmission of mosaic in Porta Bico 
hr ophw maidit. 

CkMidK, E. D. 

(28) Ann. Bept. Insolar Ezpt. Station, 1918. Gives a resomd 
of work done at this Station with cane varieties to that 
date. 

CouSk, bsiDOBO A. 

(24) polls and Fertilizers. Mem. Assn. Sng. Tech, of P. R, 

I, 1, pp. 18-6; Jnn^ 1922. Disenssion of varjing 
requirements of cane for fertilizers in Porto Bico. 

CoUi T Toaxn, C. 

(25) BoletUt HittMeo de Puerto Bico. Pnblieacifin bimestraL 

(1914). 

Cook, Mklviuui T. 

(26) Present Knowledge of Mosaic Diseases. Joor. Dept, of 

Agr. of P. R, Ym, 2 pp. 50-4; Apr., 1924. A snm- 
mary of this subject to dke. 

(27) Sugar Cane Leaf Spot in Porto Bico. Ibid, pp. 56-7. 

Diaeuases varietal susceptibility to Bdmiidhosporium. 

(28) Heminthoaporium Leaf Spot of Su^ Cane in Porto Bico. 

Ibid, Yin, A pp. 6-10. A prdiminary report on this 
trouble in distinct varieties. 

(29) Sugar Production and Cane Diseases. Sag. BuR of Aaer. 

Bug. Cane League, lY, 11, pp. 1-3; 1st Mar., 1926. 
Diaeaases leaf, root sad stalk diseases in relation to 
production of sugar by distinct varietiea. 
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Ccmmjb, H. B. 

(80) InfSarme dd F^ito en Flantas de Semillero pan 1918-li. 

8rd Ann. Bajpt. Boaid of Oomm. of Agri. Brief Not« 

(Hily. 

(81) Report of the Plant Breeder. 4f]i Bept. Board of Oomm. 

of Agr., 1916. 

(88) Bqwrt of the Plant Breedw. 6ih Bept. Board of Oonun. 
of Agr., 1916. 

(88) BnKtrt of the Plant Breeder. Ann. Bept. Tnenlar Expt 
S^on, 1917. 

(84) 4Di8trihaei6n de Cafis para Smilla. Ins. Bapt. EKa. Cir. 

8; 1917. 

(85) A Method of Identification and Deecription of Sugar Cana 

Varieties and its' Application to Types Grown in Pwto 
Bieo. Joum. D^t. Agr. P. B., I, 3; 1917. 

(36) Studies in Inheritance in Bugar Cane. Ibid, II, 1; 1918. 

(87) Bept. of the Div. of Agronomy and Plimt Breeding. 

Aiml. Bept. Ins. Expt. Sta.; 1918. 

CBA.wun, J. T. 

(88) First Awfil, Bept.; Bio Piedras, 1911. Brief notes on 

Otsheite, Bayada and Cristalina. 

(39) Seeimd Ibid, 1912. List of 17 varieties from Central 

GuAnica, 10 imported direct from Barbados and 6 from 
Tstions sonreea. Beports on fidd tests with four ▼a^ 
rieties. 

(40) Third Ibid, 1912. Tonnage tests and analyses 24 yarie* 

ties are reported for one>year and two-year test for 
four types. 

Cbobb, W. E. 

(41) Algunos Besultadoa de la Introdnoei6n de Variedades Ex* 

tranjeras. Bev. Ind. y Agr. de Tuonm4n, V, pp. 197-8; 
Oct., 1914 Short review of work of producing and. 
introduciag new sugar-cane yarieties in various eonn- 
tries, particularly of the work of Eobus, the producer 
of the P.O J*. canes, and the extension of these varieties 
to other countries. 

(42) La Cosedia de las Nuevas Variedades de CaSa. Tncnmln 

Agr. Expt. Sta., Cir. 2, p. 2; Feb., 1916. Calls attoi* 
tion to rapid inversion of P.O.J. canes after cutting and 
advises proowt ddivery to factory. 

(43) Un Progr^ 'Epoed en Tncumfin, Bev. Lad. y Agr. de 

Tucnm&n, VI, pp. 502-5; Abr., 1916. Beview of suo- 
ceesfol work of Tuennrin Station with P.O J*. varieties. 

(44) Bcnuneia dd seflor .^[turo H. Boemfeld. Ibid, Vn, pp. 

91-4; Ag. 1916. ZonniaaeB work of Bosenfeld in estab¬ 
lishing P.OJ'. canes in Tue. 

(45) Beparticidn de Cafias de Java y Cafia Forajera. Ibid, 

VII, pp. 168-9; Sept., 1916. Beports planting of these 
varies on an enomoua aeale in Tueumln. 
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(46) Ywiedadl^ da Ccfla en la Estaeifiii BxpnriiMBtdU Ibid, 

Vn, pp. Bne., 1917. Btingiiig Boaen l eMI% 

former data on eane Tarietiee up to date. 

(47) La ImqiMoeida de Plantaa Impcntadas. Ibid, YU, pp. 

406-16; Mar., 1917. Calls attention to the ne e ea B t y 
of a plant-quarantine law. DiBonasea the replaoament 
of the Bi^^ada h7 the P.O.J. Taiietiea and atatea that 
some earolesaly imported disease or inaeet mi^t oon- 
eeivablf lead to a decline in the value of the latter. 

(48) Notidas de U Estaei6n. Ibid, VUI, pp. 30-3; 1917. 

Mentions efforts being made by tiie Tneumdn Station 
to obtain flowers of the P.O.J. oanes under the more 
tropical conditions df the northern provinces of Ac 
Arinntine in order to breed Tueumdn seedlingB. 

(49) Caflas Prometedoras en la BstBoi6n BzperimentsL Ibid, 

VIII, pp. 101-6; 1917. Discnases P.O.J.-105, L-511, 
BH-10(12), Yon Tan San and 1>-1135. 

(50) La Cafla Java 228. Ibid, Vni, pp. 279-82; 1918. Pub¬ 

lishes results of Bosenfdd’s previous e]Q>ts. with this 
variety. ui 

(51) Informs Anual del Aflo 1917. Ibid, JX, 1, pp. 1-31; 

1918. BqK>rts practically complete suhititatran in the 
Province of the Bayada by the P.O.J. 36 and 213. 

(62) Ensayos sobre la Plantacibn de Caflas Java y Oiidla. 
Ibi^ IX, pp. 48-50; 1918. Showing necessity of 
Planting P.OJT. seed while fresh, contrary to results 
obtained from Bayada, which mi^ be left to dry out 
for several days mthout injuring germinatiiim. 

(53) Ensayos con Abonos paxp la Cafla de Aedoar. Ibid, IX, 

pp. 72-85; 1918. Beviews Boaenfeld’s extensive series 
of fertiliser investigations, as well as later ones wHh 
P.O.J. canes. 

(54) Las Caflas Tucumanaa en la Coseeha de 1919. Ibid, IX, 

pp. 161-7; 1919. First publMed resnUs from Toon- 
mfin seedl^ canes. 

(66) Importante Exportaddn de Cafla de Asflcar. Ibid, IX, 

pp. 178-82; 1919. Mentions sending of P.O. J.-86, 213, 
228 and 234 and Xavangire from Tne. Expt. Station to 
Porto Bico in 1915 and later sending of ten tons Ea- 
vangire. 

(56) El Deterioro de las Caflas de Java. Estn. Expt. Agr. de 
Tuo., Cir. 7, pp. 1-3; 1919. Again calls attention to 
rapid deterioration of P.O.J. canes once out, emphasis¬ 
ing necessity of prompt handling. 

(67) Becientes Besoltados con Algnnas Variedades de Cafla. 

Bev. Ind. y Agr. de Tucumin, X pp. 74-9; 1919. 
Sfontions P.OJ.-105 as distinctly inferior to 36 or 218. 
(58) La Neeeridad de la Botaoidn de Cultivos. Ibid, X, pp. 
115-84; 1919-20. ^*Tlie Java canes, even more than 
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the Creole eanes, ahoold be rotated, sinee th^ pzodnee 
twice the timnage given by the ‘nathre’ varietiee”. 

(BO) InOmne Annal dd jSo 1919. Jhtd, IQ, p]^. 1-44; 1920. 
The past year has been the moat notable in the history 
of the Station, sinoe in that period we have seen the 
abablate jnsti^tion of die recommendations made by 
the Station in 1915 (at that time directed by Mr. Booen* 
feld) in regard to tlw snbstitntion of the Creole cane by 
certain Java varieties. These recMHumendations have 
' now been carried ont all over the Province. 

(60) La Estaddn Experimental Agrieola de Tncomfinr—Sn 

Contribneidn a la Indnstria Asncarera de Puerto Bico. 
Ibid, Xm, pp. 207-11; 1928. Gives history of sending 
Eavangire imd P.O.J. canes from Tuc. Sta. to Mayagiies 
in 1915. 

(61) La Cafia del Lote Fundador de la Estaeidn Enerimental. 

/Md, XIII, pp. 211-14; 1923. Gives excdlmit results 
through TWELPTH-niAB STUBBLE of the original planting 
of the P.O.J. canes at the Tueum&n Station. 

(62) El Procedimieuto de Quemar la Cafia en Cosecha. Ibid^ 

XIV, pp. 29-86; 1928. Disensses expts. to determine 
feasibuit:^ of substituting burning tor usual stripping 
of varieties with closely adhering leaf-dieaths like Uba 
or P.O J.-213. 

0 (63) Informe sobre Cafias Tucumanas de Semillero. Ibid, XIV, 
pp. 87-49; 1923. “Some or the varieties may prove 
tolerant to mosaic in the same manner as are the P.O.J.- 
36 and 218”. 

(64) Cane Work at the Tucum&n Experiment Station, fief. 

Book of the Sug. Ind. of the World, pub. by La. Planter, 
July, 1926, pp, 33-39. Beviews work of Station with 
P.O.J. canes. 

Oaoss, W. E, ft Bblilb, J. A. 

(65) La Deterioradfin de Cafias Cortadas. An exeeptionalfy 

profound and completely original presentation of this 
problem, advancing the theory of ensymie action in this 
connection. 

DIae, Carlos 

(66) Poder Calorifioo de Algunas Cafias de Asficar. Univ. de 

Tue. (Argentina), Depto. de Investigaciones Agricolas, 
No. 7, pp. 1-44; 1918. Emerson calorimeter tests of. 
P.OJ eanes as fuel. 

I 

LIae, Miouel a. * 

(67) Besoltados de una DemostradAn sobre Propagaeifin de Va- 

riedades de Cafia. P. B. Depto. de Agra, y Trab., Cire. 
de Fom. 7, pp, 44r6; 1926. Besutts of a demonstration 
with PB-417, 440, 460 and D-1185. 
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(86) 0mm VarifltiM Suitable for Natal Bal Bk Snf. lad. of 
World, ipob. bj La. Planter and Sugar M£r., July, 16S& 
pp. 81-8. An taterflet i Bg dtewiarioatt and <Qa|pcom of 
ongiB and ralatiTe reristanM of doMendanta of Eataoer 
to moaale dlaaaae. 

F. S. 

(69) Tbe Banatanoo of Cane Taiietiea to the TeUow Stripe or 

Moaaie Diaeaae. Ezpt. Sto. of P. B., Bull 19; 1919. 

(70) Varietiea of Sugar Cane in Porto Bico. door. Dept Agr. 

of P. E, m, 2; Apr., 1919. 

(71) Variedadee de Oafla. P. E Lut Ezpt. Sta., Oire. 28; 

Apr., 1920. 

(72) Sngar-Cane Boot-Diaeaae Inveatigationa. Jonr. Dept Agr. 

of P. E, IV, 1; Oet, 1920. Diacnaaion of yarietal 
resifitaiice to root diseaim. 

(78) Sngar-Cane Varieties of Porto Bico—^IIl. Ibid, V, 8; 
July, 1921. The splendid work on varietiea of whieh 
the present paper is a continuation. 

(74) Fertilizers in Porto Rico. Mem. Assn. Si^. Teeh.^. E, 
1,1> p. 17; June, 1922. Effect of tertiuzM ingi^ents 
on maturity of cane. 

(76) Sugar-Cane Cultivation. Jonm. Dqi. Agr. P. E, Vm, 
2, pp. 7-18; Apr., 1924. One of the few worth-while 
papers on this subject, as far aa Porto Bico is concerned. 

(76) Cane Varieties Betiatant to Salt Lands. Ibid, pp. 14-15. 

Deseription of a ver^ neeeasary plan for obtuning in- 
formatum on this all-unportant point in eertain sections. 

(77) Urge la Eztineidu del lyatizado. Bev. de Agra, de P. E, 

4, pp. 249-60. 1924. Sane more dotting of i'a 
and crossing of t’s in some plain remarka b7 ^ man 
who flxat called attention to practical mosaic control in 
Porto Bico. 

Fawcott, G. L. 

(78) Algrmiia Dcacripcioncs de las Variedades de Java y Otras 

Cafias. Bev. Ind. y Agr. de Tne., V^ pp. 509-23; 
May, 1916. Valuable original descriptions, according 
to Jeawiet siyrtem, of P.OJ*. 86, 106, 218 A 284. 

(79) Ai gtwiM Desenpeiaiea Autoriaadas de OaSas Originales de 

Java. Ibid, vm. pp. 195-214; 1918. Detailed botaup 
ical descriptions with cuts of F.O.J. 86 and 218, trans¬ 
lated into Spanidi from the original Dutch of Dr. J. 
Jeswiet. 

(80) La Obtencidn de Caflas de Semilla Produeida en la Ar¬ 

gentina. Ibid, X, pp. 81-ti.; 1919. Mentions the phoi- 
tation of P.O^. 86, 218 A 284 made by Bosenfeid in 
the northern provinces of the Argentine with the object 
of obtaining flowers—'*1Ae flrst plantation of cane made 
by the Station outside of the Province of Tneumfn.'* 
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(81) Bam Notet on TUe Sninag* o n tha Sonth CSoMk of P. E. 
JWP. «Agr. of PR. vm 2, pp. 68-60; Apr., 
192A A nutter on wldoh wo nood vooh nuno infomop 
tion for oor raiietel ptetmfag in dHterent ^n;>efl of aoO. 


Gwor OniMiy Ootm. Stabl^ AsubiIit, A Aoobka, Joof JuuiK. 

(82) Infonne oobre la Enferme^ do la Cafia, 187A (B». 
printed b7 Dr. SteU in La Bnformedad do la Ca&a on 
Puerto Biec^ 1880.) 


L6n^ DooitereinB. Fbanoiboo A. 

(88) The Sugar Yidd of the TJba Cane in Pute Bieo. Tw, 
Biqit Sta. of P. it. Bull. 28. A oomplete atudy. 

(84) Fertiliaer Ezperii^ti on Cane. IMd. Bull 29. Atwrfhmi 

of the duiiusteriaticalljr complete studies ^ thw writer. 

(85) Depredation of Cane Caused hy Fire and hy Ddays in 

B^ping. Ibid, Bull 80; May. 1922. Experiments 
with depredation for sereral Tarieties. A most useful 
study. 

(86) Reports of the Los. Ezpt Station of P. Bu. 1924-25 and 

1925-26. Gires summaries of varietal work to date. 


LOnn DoidNatnn, Fbancibcio A., ft FxnNriNnaE GABofA, B. 

(87) An Interesting Case of Bdler Tube Corrosion. Joum. 
Dept Agr. of P. B.. Yin. 2. pp. .40-6; Apr., 1924. 
While not a varietal investigation, this is an interesting 
phenomenon in the manufacture of P. B. sugar. 

Ldni Tono, Fbbkaioio. 

(68) Caiia de Asdcar. San Juan, 1895. A practical treatise 
on sugar-cane culture in which 22 varictiea are tou^cR 

Luooa, F. 

(89) Beanltado de un SemiUero de Cafia. P. B. Depto. de Agra. 

y Trab^o^ Circ. de Fomento No. 7. pp. 83-6; 1926. 
Discussion of the estaMishment of se^ beds of BH-10 
(12) and SO-12/4 

Maz^ Juuob. 

(90) Gumming Disease of Sugar Cane. Jour. Dept Agr. of 

P. B., VI, 8. pp. 1-81; July. 1922. A detailed diaena- 
sion of tl^ disease in Porto Bieo and a consideration 
of varietal snaceptibility. 

(91) Dry Top Bot of Sugar Cane. A YaseulBr Diaease. Ibid, 

pp. 28-47. Deaoriptimi of this PkmMdit^hora disease 
disoovered by Hats and a consideration of varietal sus- 
eeptidlity to aanw. 

Hat, D. W. 

(92) Fed. Expt. Station. Mayagfiei^ P. R. Bull. 9; 1910. 



aw Tin jovaxfAL ow rmi dupastmiint or Aomauunm 

KoOemm, JL 0 . 

(98) Hwm TMiedadM de Cafia de Aidcar. Bar, da i«ra. da 
P. B., Is 12-lTj 1917. 

(94) Oam OoltiTation at Fajaido. Mem. Amo. Sw* Teduudo* 

giata of P. B., 1,1, pp. 22-4; June, 19®. Another 
▼aluaUe paper oa thia aabjeet, of whieh we have all too 
few. 

M^NdMOU S. 

(95) Annl. Bepta. Ins. Expt. Sta. of P. K, 1921-®. 1928-88 

and 1W8-24. Contain eonaiderable material on Tarie* 
tiea. 

(96) Bstndios sobre el Moaaieo de la OaSa. Ber. de Agra, de 

P. B., Xm, 4 pp. 219-26; Oci, 1924. Obaervationa 
of thia disease in PB-838. 

(97) La Cafia de Hawaii 109. Ibid, pp. 255-64. Translation 

of Hawaiian description of t^ variety. 

(98) Yaiiedades de OaSa. Ibid, pp. 278-6. Brief observations 

of varieties made in previons annnal report. 

OaioM, W. A. ^ 

(99) The Tropical Plant Research Foundation and its Work 

for the Sugar Industry. Bef. Bk. of the Sug. Ind. of 
World, pub. by La. Planter & Sug. Mfr., 1926, 
pp. 4^7. Mentions trip of Porto Bioo’s Speoid Cane 
Technologist to make recommendations for varietal and 
other cane studies in Peru. 

Pacod, B. L. 

(100) The Future of the Uba Cane in Porto Rico. Mem. Assn. 

Sug. Tech., I, 1, pp. 25-7. 1922. Thinks that the 
future of this cane depends largely on the fabrication 
department. 

(101) Implement Tillage for Irrigation. Jonm. Dept Agr. of 

P. B., VIII, 2 pp 16-21; Apr., 1924. Gives some 
decidedly practicd suggestions along this line. 

QuiSoms, Antonio Buie. 

(102) Mem. sobre la Enfermedad de la Cafia. Aug., 1877. 
RicnsABDeoN Hunts, P. 

(108) Annl. l^pts. of the Agronomist for 1921-22, 1922-88, 
1928-^4 and 1925-26. In corresponding Annl. Bepta. 
of the Ins. Sta. Gives considerable data on distribution 
of varieties, but few results of genuine enperimen^ 
woric. 

(104) Eatudio Comparativo de las Cafias Eavangire, Zwinga y 
Cayanna 10. P. B. Ins. Expt. Sta., C^. 73; Kov., 
1928. A not too flluminating explanation of how to 
distingnidi between these almost indistinguishable canes. 
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(106) tba Bttlenudad da las BaSees de la Cafia. Bav. Ton,, L 
ii pp. 10-80; Fdl^Mi 1911. Beeorda Marotmiut woehon 
m MOti ot Bona P.O.jr. eanaa. 

(Kff) ‘ai TrtbajoVu leta<afin!Bwr. Toe., I, 9, pp. 40-7; 
Fek., 1911. “At the pg s e e nt time the Station ia eapeti. 
mentiim Slf^^anetieB of sngar eaae from liOtda. 
iana, Barbadoa, Ctdw, Forto BlcOk Demerara, Java, 
Spain, Brasil, Asgentine and other oonntriea.” 

(106) La Prapa|meidn de Nnevla Yariedadea de Cafia de 8». 
miUa. Bev. Tne., lH, pp. 58-66; Jnl., 1912. Oritiaal 
review Agee's paimr on this anbjeet before La. 
Soger Funtera’ Ana. on 18th April, 1911. 

<109) Dies de las Oafias mia Prometadoraa qoe Eatln Bzpari- 
mantdndoae an la Bataeidn Experimental. Bev. Tna, 
ni, pp. 109-88; Ago., 1918. Leotore given before the 
Sanmento Sod^ in Tnenmdn. Banks P.O.J. 86, 218 
A 884 amongat the ten moat promiong of the 250-odd 
varietiea tri^ 

jpiO) La Cada Java P>O.J. 228 Bev. Tne., Ill, pp. 189-fi); 
Sept., 1913. Oritioel eaq>tL eompariaon of P.O.J. 228 
with 86, 218 ft 2^ “P.OJF. 828 was inferior in er«7 
wa;^ to the other varietiea—in diemieal analgnsia as wA 
as in yield of eane." 

(111) The lloet Promiaing YarietieB of Cane und er Trial at 

the Tnenm&n Expt. Station. L S. J., BYl, pp. 12-88; 
191A Contains in English praetieally the same anbjeet 
matter as (109). 

(112) Las Oaiiaa de Java on In Sataehin Bxperimantal Agai- 

oola. La Caeeta, Tnenmin; May, 191A Ckmunente on 
breakage of a mill roll said to have been due to higjh 
fiber eontent of P.O.J. 284 being ground at time. “It 
is poeitivdy ridieiiioas to take the attitode ttat tiMse 
l^-fiber oanee eannot be eaeeeaofally jronnd in tiie 
modem Tosamln oentrale . . . The ld|^ fiber eontent 
of Boma <dl thMe eanea does net in any aenee eonstitnte 
an abatado to oeir eniployment. . . okKa simple me- 
ehaabnl peobtaa eneh w tbia is Tagunfin onlght to 
be able to. find the ftdae eolation whkh has been’ en> 
<kiant«Md W mgr etiiar anger ooontiy." Gives fiber 
onatent hf ft 284 and mswi that mafip 

Jam inula 'nNI eeatitraonaly nayws with highw ffliair 
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(118) MidonMite de 1 m 0«fiM Bstx«aj6«il. BVr. (fai,, IV; 
pp. fil7«8; 1914. AiudyMi Made in iipcil, 1114 wme 
two aonuis belbre initiatiMi of Map (oatMq^oadiag to 
OetolMr ha. P. K.), dboorad good otagH of matnctor for 
Mttie of the moot pmoioi&g "P,OJ. mm. P.O.jr. S84 
agom demonatvated itodtt a wry mUy autozer irith 
86% parity and 14% aac. in joioe. P.O.J. 86 ahowad 
80.4% and 18.8%. ''The Jara 284 d'86 (P.OJ.) mm 
to poMeaa in degree the charaeteriatie of ear^ 
matarity whioh is so ontatasoding in tor native oanea.'’ 

(114) Disourao en Beonidn de Plantadores, 14 May, 1914, Bev. 

Toe., y. pp. 1-4; Jon., 1914. Oalla attention to need 
of oaation and patience in variety ezpta.,^ ae well m 
to positive danger of janipi:w at oondosionB from a 
few years* resnlts. “This point should be clearly dem* 
onatrated by the fact that, almost without ezoeption, 
the new varieties of cane wMdi gave ua t^ moat prom¬ 
ising results the first year of their ti^ are not tod^, 
after four years of careful and aeeurate investigation 
'from every standpoint, . . those we can racomTnend 
for replac^ the native canes.'* ^ 

(115) Las Caflas de JTava y su Contenido de 8acaroea. Bev. 

Tuc, y, pp 199-^7; Oct., 1914. yarious compara¬ 
tive analyses of P.O J. 86, 218, & 234 with native canes 
in Tucum&n during 1914 crop. P.O.J. 284 appears in 
one analyris firom Expt Sts. with 20% sucrose in juice 
and in another from San Pabb with 19Vb%> *'^e 
analyses of the Java canes have turned out rdativdy 
as as those n| the canes of the country.*’ 

(116) Ensayos con Alxmos durante Cuatro Afioa. Bev Tuc., Y, 

8, pp. 323-61; Jan., 1916 Uniformly negative rm^ta 
from eomm fertilizer applications to Rayada cane in¬ 
dicate that Mosaic Disease has ao weakened cane that 
it does not reqKmd to fertilization. 

(117) Memoria de la Estaddn Ezptl. Oorreapondiente d Afio 

1914. Bev. Tuc., y, pp. 415-37; Mar., 1915. Short 
review of work of Station with varieties, especially tiie 
P.O J. canes, during year. 

(118) Besultados de Oinco Afios de Ebroerimentaddn eon ya- 

riedades de Cafia. Bov. Tuc., VI, 6, pp. 281-78; Nov. 
1916. '’P.O.J. 86, <m acootmt ct the eharacteristica 
already diseuased, appears to be the cane destined to 
replace the Creole (Biyada) cane in onr Province, the 
P.O J. 218 ft 284 ... . fdbwing in tim wder of their 
meiitum.*’ 

(119) Flan del Oampo BsqierimentaL Batn. Baptl, Agr. de 

Tuc., Giro. Bapedal; 1915-16. Notes on variofus eapta. 
widi P.O.J. caaM and diatram of esptL data. 
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Hoantnu, Aasi^Hnn H.-~C<mtiinx9d 

(ISO) llsdomeidii 4e Un Otto Extranjavas, Bar. Too., TL 
liar., mOw Analyaas of P.O.J. 36, 218 * m 
Biada latter part of AprO, 1916. “The anal^iHS . . . 
idiow . . . vary reiroaetable peroentagea of angar in the 
joieas of Ijieaa Tazktiaa whiieh wo now know to ba of 
aarly matiuit^ and enable na to predict for tho eoniing 
crop at leeat nonnal poritka.” 

(HX) Idenl^aacidn da laa Cidiaa da Java. Bev. Tno., VI, p. 
437; Mar., 1916. Plantera who deaire to propagate 
P,O.J. 86, 218 A 284 ahonld be certain that aeed th^ 
obtain la of theae varietiaa and if in doabt ahoold aepd 
apednena to Eziit. Sta. for identification. 

(122) La Cafia Eavangire. La Qaoeta, TnennAn; 15 Abr^ 
1916. Oalla attention io oonfiiaion amongat certain 
plantera in identification of Eavangire d P.O.J 284. 
''The planter who pnrohaaea Uba thinking that be ia 
obtaining P.OJ. 284, paying the price demanded for 
the lattw, ia loaing money.” 

vl28) La Eataddn Experimental Agrioola de Tucomfin en el 
Oentenario de la Indepmidencia Argentina. Bev. Tnc, 
pp. 1-82; 1916. ''The value of theae inveatiga* 
tiona haa been recognized both within and without tiie 
country, not the leaat important of theae being thoae 
whidi have enabled the Station to recommend to the 
plantera a aeriea of cane varietiea which give far superior 
reaulta to thoae commonly employed, as well as the beet 
methods of planting, seed selection, cultivation, etc.” 

(124) Some Epoch-Making Experimenta in the Argentine*. The 

Java Canes in ^cum&n. Sugar, N. Y., Dec., 1917. 
DiaeuaBicm of results with Java seedlings in Tueum&n 
and their bearii^ on the Argentine sugar industry. 

(125) Some Bemarka on the Tueumto Sugar Industry. Pub¬ 

lished by American C(anmercial Club, Buenos Aires; 
Dee., 1918. An address before the Comm. Club, cover¬ 
ing more or less same ground as (1^) 

(126) Estudios Grfifloos de las Diversas Variedades de Java en 

las Oolonias de Santa Ana. Bev. Tue., E, 2, pp. 
57-8; 1919. "According to yitid and analysis there is 
little to choose between the 36 and 218, the former 
probably bring piaCerable only on account ri( its erect 
growth, small amount of lodging and easier stripping.” 

(127) La Estaoidn Experimental de Tuenm4a;^'EetroBpeoto de 

sue Trabajoa. Bevists Acoriurira, Buenos Aires, ZVUI, 
pp. 805-9; Oct., 1919. "Li the present crop 90% of 
cane ground in the Province Is ri( the Java varie* 
ties.” • 

(128) What the Tocamin Expt. Station haa Owe fon* tiie Ar> 

senthic fluanr Induhtir. I. S. J.. EZI, pp. 438-98; 
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KK»*qgb» ' t *>p a r to BiooVi ]iaMioJBbiMb!if 0 m^ t.9.^ 
JSSn, m. SMS; 1810 ; CMteft ;ibit tirittwbi of 
Ubt and r. 0 J. Torietiai dow ast oomi t itmo aa tM^wa* 
ddo obfoo^ to ihi^ adogtiaiL '^Tiw tbia, xa^* 
groariat, bat not at ill ae et oati o aUy appaatiag P, 0 . j. 
86 b 918 . . . bavs been aaivaataliy aaopted in Tttoa* 
mbib^only a few rowa of notivo oano battg aeon todagr, 
earnnUy guarded and nuzaed aa an inn^ nutd^t bo 
by the frionda of hia yontb.’* 

In Cafia Eavangiie en Tocumbn y Poorto Bioo. Boo. 
Aaaoarera. Bnonoa ^ina, XVlIl, pp. 146 - 8 ; Mmy, 
1980 . Oontaina in Spanira pnetba% aame aobjai^ 
matter aa ( 180 ). tg 

Tbo Argentine Sugar Industry. 1 . S. XXll, pp. 
888 - 84 ; July, 1920 . Mantjona tremondoiia laopalae given 

Jlxg, angar indnatiy by P.O. J. 86 b 818 . _ 

Poyav Culla.vation of Sugar Oane. I. S. J., XXll, pp. 
488 - 601 ; Sept. 1980 . Traetor enltivation of P.O.J. 86 
b B 18 , with a number of enta ai metboda and neadiinery 
enjoyed. 

Tbo Quoation of the^Diatanee between Cane Bowa. I 
a J.> XXII, pp. 660-66 b 629 - 85 ; Oet. b Nov., 1980 . 
A rather detailed study of reautta obtained in vartoua 
parts of the world, includiitt those obtained at the Tn- 
eoaadn Sbrpt. Sta. with native eanea and with POJ. 
onoa later employed aa baaia of eiqterimontation. 

The dava Oanea in Tuonmdn. I. 8 . j., XlHl, pp. 661-8 
DeA, 1880 . Gives toaults (btained at Ingmuo Santa 
Ana with P.Od. 86 b 818 on very large aealo, these 
reaulta oovoiing ever a fbotwttid aorea, 

( 186 ) The t^ealioii of the Diatonoi Between Qane Bows. X. B. 

d., XXI 7 , pp, 78 - 6 ; 1 A 82 . Bringing ( 184 ) up to dita 

( 187 ) Lo qua la BataelbB Baptl. do Tnsumln ha Bacbo per la 

Industria AOneathrm In HaolottdA Bntfolo, niu 2 n- 8 ; 
Got., 1988 . Hiotory cd tile work of the Tuenmdu Stir 
tion with varietiea^and eoletdOtiono of aaonoy nhw of 
tile auhatitit^ of the natiro oonm in that ProvlaOo 
by tho P.O/d. vpaiotM raepaataendod hr tbo StiM^, 
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(IBl) 


( 182 ) 


( 188 ) 


( 184 ) 


( 186 ) 





. MC mifs 
im MM III Ms 


iido|KltMi 'dMf^ KHp ftottof 
f in 13 mi tiilmofl 

7'-’- 


(t9») A BMiM i w t 4f tlife teisOiiift llp^ JMmim. 
t 8. l4g». an-^j Apr., WMT **&i the 

l^iWtiMUideqM Miele iit^ 

MMt {h« B.) . . . the toleriiit P.OJ. 8fi, 10$ laa 

81$ «re teiiig iM^kQ«d oo « large aede irlth «aeat 
ptibnMs^ jMoltn’* 

itKtrA^eato fieneSoioao del Uatiaado de 1» Oafta da Aedaar. 
Xa Ordniaa Oouvaial t BhMwden de Odba, I, 5, $p, 
T«0{ liiv lAM;* ipaadidi tmudatlon hgr C. A. P1ghe> 
m ef(180). ^ 


(141) AubL Bmta, of the Speelil Teflhnoiegiet for Oane^ 19S8-84 
and Im^. Xn eomapondhiff reperta of the Bwolar 
Bfpaciiiieiit Station of Porto Ideo. Brief reamnie tif 
iranc odder yny dotiiig tiie rariooe yoaoni. 

(148) “loia y Aire** en pi Cdl tive M oderno de la Oafia. Bar. d4 
Agra, de Puerto Bieo, Xm, 4, PP- 887^; Oet, 1MB. 
A dUmuBioii of oide planting <ff eugar oane the world 
over, in whiidi the vanetd variation of row dietane^ ii 
abo oonaldered. 


(148) nte Java V.OJ, Oanea in TT oonmA a and Porto Bieo. 
doom. Dept. Agr. of P. B. Vin, 8; duly, 19M. A 
ooaplete atndy of tiw bahavior of thaao eanaa in two 
widdy aqMOfated and dimptioaTly diatinet eraabdea. 

(144) Orltiea dal Siatema deewiet. Gh^pama Agi|eela, L 9, 
m. 84-6: Bne., 1985. A letter to Dr. Bve IfoDwIl de 
Chdvino in regard to the applioehQity of t^ deawiet 
ayitem of variotal elaatideatien in widdy aeparated 
parta of tiie gli^. 

(146) Preaent'Day Oane VerietieB. Bi Barrattb **Food Plauhi 
d Porto Biao” rS, 8, pp. 94-8; Apr., 1985. A 
dieanadon in brief fWn of tiie vaiietiee med ixHpular 
in Porto Bieo at this time. 


(148) Tnep^ A Loaidattn--A Paialld. Bel BocA Sugar tnd. 

of World, dobr, 1985. 

pmndaing oe n i e ia all tiie Wed twaw 
d48) M^^^oualo.^ 1^ In. Plantar 

(149) U Bdaeidh Shmerinaital Agrfeola de k Soeiadad Medo- 
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(ISO) Benort the XH^nidon of Afroaoniy. Ansi. Bept Im. 

Bzpt. Sta. of P. B., 1924^. (PhbliAad Sept., 19S6}. 
(161) B1 Qiuieno CSivpador de la Cafia de Asdear. Bar. Ind. 7 
Agr. de Taeiun&n, IV, pp. 229-366 1 1^18-1914. Oidla 
attention to reduced borer infeetanon in the thinner, 
more fibrous canes of the P.O.J’. type. 


Boamomn, Aafcmm H, A Babbsb, T. C 

(152) Trabajos de las Sub-Estaciimes 1912-18. BevMa Indnu- 
iridl y Agriooia de Tueumdn (Argentina), IV, pp. 495- 
514, 1914. Qive some of the fbnt substation results 
with the P.O.J canes, which eiperiments finally made 
possible the rapid change-oTer to these yarieties a few 
yean later. 

BiKanu, Juuo. ^ 

(152) Informe del Agr6uomo Regional. Msto Nad. de Agti* 
eultnra de la Bep Argentina, 1917. Bepi. on yisita to 
two sugar centrals in the northern Provinoe of Jujny, 
where he reports fayorabfy on plantings ot P.O J. eanea. 

SriniL, AauBThr. 

(154) Bstudios Pr&rticos sobre la Enfermedad de la Cafia. La 
Prensa, 5th April A 2nd May, 1878. (Reprinted in 
La Enfermedad de 14 Cafia, 18w, bdow). 

(156) La Enfermedad de la Cafia de Azfioar en Puerto Bieo. 
San Jni^ 1880 In this most important paper Dr 
Stahl brings together all the various reports that had 
been published regarding the cane epidemie of 1872. 
He giyn 23 kinds of cane known to occur in Porto 
Bico, with notes on their disease resistance. 


Taouabt, W. G. 

(166) P.O.J. 284, Windrowed and Out. Sug. BuU. of the Ammi. 

^ Sugar Cane League, IV, 18, pp. 1-8; Ist April, 1926. 
Finds BurpiisiniEdy little inyersion in cut and windrowed 
cane of this yarmty, which is quite at yariance jrith 
the results of all other inyestigators. 

Vbvb^ A 

(167) Our Experience with Cane Varieties Memoirs of the 

Assn, of Sugar Technologists of Porto Bico, X, I, pp. 28- 
81; June, 1923. A most intmsifiig review of varietal 
work at Central Fajardo by one who has done ■ pUm d Vi 
woric there. 
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|10S) Inflnarwh of UaM on Oano ColtiTatiim. Ref, Bocrik of tke 
Snger Ind. of tlie Wodd, poUished by tlie Ial Plarter 
laid Soger Mfr.. Joly, 1925, pp. 35-7. A short ptOk> 
entstion of the luportaat physieal sad ehemieal efteets 
of liming on 8agsr.csiie sous in a section where D-4S8 
has long been the predominent yariely. 


Woiioon, G. N. 

(169) The Inflnenee of the Varied of Sogar-Oane on its Infesta* 
tion by Diatraea aaeohonU* and the Other Faetcnn Af- 
' feeting the Abondanee of the Moth Borer., Jour, of the 
P. B. Dept, of Agr. A Labor, YZ, 1, pp. 21-Slj Jan., 
1922. One of the few papers extant on the rdation of 
▼ariety to borer infestiridon. 

YoiMK, P. A. 

(160) Bare Cases of Mosaic Disease in Highly Resistant Varie¬ 

ties'of Bogar Cane. IT. S. Dept. Agr., Oixo. 892; July, 
1926. The paper which destroyed the theo^ of inimn- 
nity in the Chinese group of canes, practically all of 
which Yoder has fonnd with dii^t mosaic infections. 

Zbbbaw, 7. 

(161) AdTerteneis Bespecto a la Importaei5n de Nnevas Varie- 

dades de Calia. Ber. Ind. y Agr. de Tneomin (Argta.), 
1,1, pp. 16-7; Jane, 1910. Mentions early inti^uction 
^ of P.O J canes and calls attention to danger of intro¬ 
ducing pests and diseases if importations axe not prop¬ 
erly inspected by eompetent authorities. 


Zbbban, 7., A BoeHoiFBiLo, Asiaca H. 

(Iffl) iC5mo Puede Mejorarae la Prodaeci6n y Calidad de la 
CaSat Ihid, I, 8 A 4, pp 1-16; Ago. A Sept., 1910. 
Disonas early production of seedling canes in B^ados 
and Java. 
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SOOLOGIOAL SURVEY OF THE FLORA OF PORTO RICO 

» INTRODUrTION 

This survey was made possible by the cooperation of the New 
York Botanical Garden and the Insular Department of Agriculture 
of Porto Rico. The authors wish to express their appreciation of 
the hearty cooperation of Dr. N. L. Britton, Director-in-chief of the 
New York Botanical Garden; lion. C. E. (Uiardon, (Commissioner 
of Agriculture and Lalior of Porto Rico; Dr. Jaime Bague, As¬ 
sistant Commisiaoner of Agriculture and Labor of Porto Rico; Mr. 
F. A. Lopez Dominguez, DirtK*tor of tlie Insular Exjperiment Station 
of Porto Rico; Mr. Win. P. Kramer, Thief Forester of Porto 
Rico. The authors also wish to express their thanks to Mr. Augusto 
P. Alvarez, Dr. Jose A. Antongiorgi, Hon. (^harles Bahr, Mr. C. 
Z. Bates, Mr. Jorge Bird, Mr. Edmundo (Colon, Mr. Rafael (Colo¬ 
rado, Mr. Pl&cido Feliii, Dr. Arthur llolliek, Miss Tiara Livingston, 
Mr. Mariano Alari, Mr. Juan Masini, Dr. Wm. R. Klaxon, Kir. Jose 
1. Otero, Dr. B. K. Quick, Mr. Julio (’esar Ramirez, Kir. Yirgilio 
Ramos, Mr. R. A. Toro, Kir. R. A. Veve, Kir. Percy Wilson, and to 
many others through whose courtesy and assistance the field work 
was facilitated and made pleasant. The photographs were made 
by Rafael (yolorado of San Juan. 

The greater part of the field studies ^^ere made between January 
16 and April IK), 1926, during which time the aiitliors devoted 
practically all of their time to the work. The ])laiis for the work 
were made largely by the senior author previous to the field work 
and the herbarium studies w^'re made largely by the junior author 
after the field W'ork was finished. 

The results of this survey were first published by the New York 
Academy of Science in tlte Scientific Survey of Porto Rico and the 
Virgin Islands, Vo. VII, Parts 1 and 2 (February 1927). This is 
a popularized edition of this same w^ork and is less extensive The 
illustrations, with some few exceptions, are the same in the two publi¬ 
cations. 

Since the Island of Porto Rico includes some 8,4()0 or more 
square miles of territory, it was impossible to study all parts of 

s 
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it or to make statistical or experimental studies within the short 
period of four months allotted to us. Therefore, the time was de¬ 
voted to the making of field studies of selected areas which are 
lielieved to he representative. The soil, climatic and other environ¬ 
mental factors have been noted, the dominant and secondary species 
listed so far as possible, their inter-relations described and the suc- 
cessioiial trends determined as far as j)ossii)le from observational 
studies. 

Th(‘ ap|)earance and structure of any plant association depf'nds 
largely on the species preR<*nt and the relative numbei's of individuals 
of each. The species of almost all associations dis])lay a variety 
of forms and the preponderance of the individuals of any one form 
determines the general character of the vegetation. Most of the 
plant associations of Porto Kico, like those of other tropics, are com¬ 
posed of many si>e(‘ies of the same vegetational form whicli therefore 
rank as (*odominant. Althougli any group of these species may 
produce the same ecological ivsults, it is important to determine 
those which exert the greatest control on the (mvironment, TRnee the 
most abundant species are those best adapted to the existing idiysieal 
environment. In th(» cat-tail sedge (Typha-Marisciis) association, in 
whi<di two species constitute the greater part of the association, 
the detennillation of the dominant species is simide. In a moun¬ 
tain association which may be composed of a liundred arborescent 
species, tlie selection of the most abundant and most imiiortant can 
not always be accurately made by observation alone. Therefore, 
it is probable that future studies will show cases where the lists 
of species given are imperfect. 

The discussions of the environmental factors have been based 
on publications of the Ignited States Weather Bureau, the lli‘i>orts 
of the Scientific Survey of Porto Rieo and the Virgin Islands, on the 
geology and jihysiogi'aphy of the area and our own observations. 
Since it has lieen impossible to make experimental studies, this 
work is primarily descriptive. The fact that a certain asscxdation 
as described grows under certain environmental conditions does not 
necessarily mean that the association is determined by those con¬ 
ditions. The primary cause of the association may depend on fac¬ 
tors which are operative now or have been operative in the past. In 
deciding upon what ajipears to be the trend of succession, we have 
been guided by the recognized principles of ecology and the processes 
of physiography; also by the effective activities of vegetation so far 
as they could be observed in our field studies. 



ECOLOGICAL SURVEY OF THE FLORA OF PORTO RICO 


5 


The great changes in the distribution of plant life and the de¬ 
struction of the original growth over large areas which liave resulted 
from the activities of man over a period of many years has made 
it impossible for us to do our work with accuracy and completeness. 
The dense population of Porto Rico has made use of almost all the 
available land for dwellings and agricultural i)urpoHes and the 
result has been the modification to a greater or less degree of the 
original plant associations as found in a state of nature. 

Realizing the imimrtance of accuracy in the determination of 
the species under discussion, we collected and preserved many speci¬ 
mens which have been identified; most of the flowering plants by 
Dr. N. L. Britton and ^Ir. Percy Wilson, authors of “The Botany 
of Porto Rico and the Virgin Islands”, at the New York Botanical 
Garden; the grasses by Dr. A. S. Hitchco<*k of the U. S. Bureau 
of Plant Tndusiry at Washington, D. (\, and the ferns by Dr. Wm. 
R. Maxon of the National Ilerbarium at Washhigton, I). (). 

The field work included studios on selected areas (see fig. I'' in 
all parts of the island. We were greatly aided in this work by 
the advice of Dr. N. L. Britton and by the pei*sonal guidance of 
Mr. William P. Kramer and Mr. C. Z. Bates. 

Although Porto Rico lias been visited by many botanists, the 
eco' igical studies have been very meager. The establishment of 
National and Insular Forest Reserves has led to a few valuable 
descriptive studies; l^rlian published on the phytogeographical af¬ 
finities of the flora and also a flora of the Island; many expeditions 
from the New ITork Botanical Garden resulted in the publications 
on the Botany of Porto Rico and the Virgin Islands by Britton and 
Wilson; the geological surveys published by the New York Academy 
of Sciences and scattered ecological notes have all proved helpful in 
our work. 
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GEOGRAPHY, PHYSIOGRAPHY AND GEOLOGY 

Porto Rico is the smallest of the four islands known as the 
Greater Antilles and is the most eastern and most southern of that 
group. It is located between 17® 54' and 18® 31' north latitude and 
65® 13' and 67® 15' west longitude and is well within the American 
tropics. The four islands, (^ulia, Jamaica, Santo Domingo and Porto 
Rico which constitute the Greater Antilles and that crescent-shaped 
chain of smaller islands extending from the east of Porto Rico to 
South America, known as the Lesser Antilles, appear to be the tops 
of an enormous range of mountains. Many of these* peaks show 
evidence of volcanic action and some few have been active within 
recent years. However, none of the peaks in Porto Rico shows any 
evidence of recent activity. 

The ocean a short distance north of Porto Rico is approximately 
7,500 meters (25,000 ft.) deep, while the (Caribbean Sea to the south 
is approximately 4,500 meters (15,000 ft.) deei). The channels be- 
1 veen Porto Rico and the islands on the east and west are 200 meters 
(t >0 ft.) deep. As to whether this range of mountains now repre¬ 
sented by these islands was oin‘c the northern l)oundar>" of South 
America, the northern part of whi<*h subsided, thus forming the 
Caribbean Sea, is a matter of conjecture. However, it is eviflent 
that Porto Rico was onc^* lowered until a considerable part was 
under water and then raised again. 

The island is almost rectangular in sha])e and approximately 
182 kilometers (113 miles) long by 66 kilometers (41 miles) wide 
with ap area of about 8,5100 square kilometers (3,425 s(]uare miles). 
It is almost rectangular in form and its greatest dimension is east 
and west. Tt is divided into north and south paits by an east-and- 
west mountain crest. This mountain range is crescents shaped and 
has its eastern terminus in El Yunque, wdiich is aliout 1,060 meters 
(3,500 ft.) in height. Starting with El Yunque, this range ex¬ 
tends to the southwest and then to the west with an elevation rarely 
exceeding 150 or 200 meters (500 or 600 ft.),"for a considerable 
distance. It then rises abruptly to al)Out 800 meters (2,500 ft.) be¬ 
tween Cayey and Guayama. The range curves slightly to the north¬ 
west to the vicinity of Aibonito where the elevation is near 650 
meters (2,000 ft.). From this point west the elevation is about 650 
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meters until we come to the vicinity of Adjnntas where there are 
several peaks which exceed 1,350 meters (4,000 ft.). Near Adjnntas, 
it divides into two ranges, the one extending west to Mayagiiez, and 
gradually dropping to the sea level, the other extending northwest 
to near Rincon and gradually dropping to sea level. Smaller moun¬ 
tain ranges extend in a more or less north-and-south direction and 
subdivide the island into numerous fertile valleys. The crest of the 
main east-and-west range is almut 10 or 12 miles from the south 
coast. Therefore, about two-thirds of the island is north of the crest, 
and about one-third south of it. The highest summits are in the 
vicinity of Jayuya, near the centre of the isalnd; Cerro de la Punta 
is the highest point in Porto Rico, reacliing an altitude said to be 
1,330 metei*s (4,492 feet). These ranges and elevations are shown 
on the map (Fig. 1). 

That part of the main mountain range east of Ailmnito is known 
as Sierra de Cayey and that part west of tins point as the Tordillera 
Central. Tliere is a third and smaller range which includes El 
Yunque and is known as Sierra de Luqiiillo in the eastean nart 
of the Island. In fact, th(‘se three rang<‘s may all be considered as 
part of a single main range The table-lands on this main range arc 
usually narrow, one of the widest of the tables lying between Cayey 
and Quayama. The north-and south ranges are usually narrow and 
are known as cttcliillas or knives. Small water falls, cascades and 
rapids are freqiuuit, especially on the north shh‘ of the main ranges. 

Geologically, the greater part of the island is of volcanic (') 
origin with limestone deposits ol a later period around the margins. 
The volcanic activity during the (Vetaceous period covered the land 
deeply with tuflPs, ashes and other volcanic ejecta. Some of Giis 
volcanic material fell into the waters of the Cari])bean Sea and 
formed shale which was eventually elevated and formed the shale hills 
of the southwestern ])art of the island. During the early pail of the 
Tertiary period, a considerable part of the island was submerged 
and the area almve the water reduced to aliout two-thirds of its 
present size. Thick deposits of limestone were laid down during 
this period and raised above sea level by a later uplift. This ele¬ 
vation was greater along the north than along the south coast. The 
northern uplift is roughly bounded by a line extending from Ijoiza 
through Bio Piedras, Corozal, dales and San Sebastian to Agua- 
dilla. The uplift of the south side consists of a narrow strip. These 

*ACor« extenilve itndies of the ffeology will be found in the vurions n^porti of the 
N T Acedeniy of Hcienre on the Scientific BarTe> of Porto Rico and the Virgin Iilanda. 
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extensive movements have been followed by other subsidences and 
elevations of less importance 

It will be readily seen that the central part of the island is 
composed largely of igneous materials, which on the north and south 
sides are covered by a coastal plain, lormed during one or more 
periods of submergence The long peiiod of erosion has given rise to 
the peneplanc and has cut many deep V-shaped \alleys The erosion 
has brought down great (piantities of silt which has been deposited 
near the moutli of the rivers and has aided in tlie formation of the 
flat coastal plains and plavas Although the valleys ot the island 
are the results of long periods of erosion, there is a surfirisingly 
little wash or erosion at the present time The steep slopes, many of 
them under intensive cultivation, wash so little as to attiact the at¬ 
tention of the visitor Bcrkey attributes this stability of the soil 
to three factoi s 

‘‘One is the clinging character of some ot the \egetation wlinh 
tends to bind the soil together, another is the small range of tempe¬ 
rature variations which reduces disintegration or disrupti\e ten¬ 
dencies to a minimum, and still another is the low content of inert 
or refractory matenals, such as quart/, in the rocks whose destruction 
has furnished the soils, all of these factors favor the making of 
spe# al tenacious soil ’’ 

It wall lie readily seen that the coastal plain of the north sule 
of tiie island is more e\tensne than that of the south coast It 
extends the entire length of the north coast and at Lares extends 
inland to a distance of about 10 miles and to an elevation of about 
1,200 feet It is primarily a limestone shaly formation laid down 
during a period of subsidence and overlaps the igneous formations 
A considerable ]iart of it is charaeteri/ed by the limestone hills which 
are called “mogotes'’, “pepinos^’ and “ha> stacks’’ and b> the 
sink holes of various sizes The north coastal plain is in general 
more rugged than the south coast, due to the wind and wave action 
in forming a series of sand-dune zones. AVest of Quebradillas the 
coast line is formed by very abrupt limestone cliffs with an oc¬ 
casional trace of the Sam Juan sand-dune tormation The old eon- 
solicitated dunes can lie traced along the entire noilh coast of the 
Island except for the extreme easteni part, but are not continuous. 
The most prominent dune forms the ])oiut or promontory on which 
El Morro stands From San Juan westward, it can lie traced 
easily, sometimes forming a coast line and sometimes forming rocks 
or small islands near the shore. It is especially prominent from 
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near Barceloneta to near Arecibo, forming a pronounced ridge 
which separates the Cano Tiburones from the sea. The Arecibo 
lighthouse is on the extreme western end of this ridge. In most 
places the sea appears to be wearing this line of sand dunes away, 
but in some places there is evidence of rebuilding due to the action 
of the wind and the binding power of the vegetation. 

West of Arecibo the sand dunes of the San Juan formation are 
very prominent but are pretty generally covered with fresh sands 
which gives the appearance of new dunes. Tlic action of the vege¬ 
tation in holding these new deposits of sand in place is very evident. 
West of Camuy, tliese consolidated dunes are much less prominent. 
Two isolated developments of this formation are found at ('Jape Rojo 
at the extreme southwest corner of the island. 

Just south of the sand-dune formation we find rather narrow 
recent marine or fluvial deposits. The sand dunes are most promi¬ 
nent east of Arecilw), gradually disappearing west of that city. South 
of this, in the part east of Arecibo, we find the Arecibo limestone 
formation which is dissected into mogotes, pepinos or imy stack 
hills. This limestone is very white and weathers into numerous 
holes. Decaying vegetation collects in these holes, decomiM)st‘s into 
soil and suppoi'ts a dense thicket of vegetation. Sink holes are 
numerous in this region but not so conspicuous as in the western 
part of the island. Going west from Arecibo the Quebradillas 
limestone becomes more and more prominent and is characterized 
by conspicuous sink holes, lost rivers and caves. West of Que>)ra- 
dillas the coast line is characterized by high cliffs, extending to 
Aguadilla. The west coast of the island is characterized by alternat¬ 
ing high limestone cliff formations and low )dayas lying at the 
mouths of the rivers. The south coast line uest of Ponce is very 
similar to that of the west end of the island. Between Ponce and 
Guayama lies a very distinct coastal jdain, averaging about four 
miles in width and never more than 8(X) feet in elevation. In many 
places the coast line resembles the coast line along the eastern end 
of the island, but coral reefs are more highly developed than at other 
places. There are also large deposits of silts and extensive growths 
of mangroves. The coastal plain includes extensive areas of salt 
marsh lands, some of which have never responded to cultivation. 
East of Ouayama, high cliflfs are prominent except where interrupted 
by the valleys. I^Iany of these valleys are broad and fertile and 
used extensively for agricultural purposes, especially cane growing. 
The mouths of many of the streams of this region are choked with 
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sand bars which in some cases have given rise to rather extensive 
swamp areas. 

There are several small lakes in the coastal region, but none in 
the elevated part of the island. Back of the consolidated sand dunes 
between Bareeloneta and Arecibo is the “Cano Tiburones”, a 
brackish marshy region which has been partly reclaimed and planted 
to sugar cane. It is connected with the sea at the lighthouse just 
east of Arecibo. “Laguna Tortuguero,’’ near the coast of Vega 
Baja and Manati, is a very similar formation, but does not have 
any connection with tlie sea. There are other low areas of smaller 
size in this region which may represent swamp or lake regions of 
the past. Some of the small, low areas just back of the sand dunes 
and west of Arecibo arc in reality small canales. West of Quebra- 
dillas there is to be found the formation of sand bars at the mouths 
of the rivei’s which if undisturbed may result in the future develop¬ 
ment of conditions very similar to the “Cano Tiburoncs.” 

There are 40 or 50 streams wdiich are designated as rivers and 
several hundred small streams. The longest rivers are on the north 
side of the island. During dry periods they may appear to be of 
little importance but heavy rains in the mountains change them to 
d<ingerous torrents in a very short time. They are not navigable 
bi j arc valuable as sources of w^ater supply and for power. Most 
of the rivers on the south coast are dry for the greater part of tlie 
year, but occasionally l)ecome dangerous torrents as the result of 
rains in the mountains. These rivers are formed l)y the union of 
the small streams which arc present in the numerous valleys. There 
are said to be nearly 1,500 of these small streams. It will be readily 
seen that the conditions arc especially favorable for the rapid run 
off of the water resulting from the very heavy rainfall. However, 
in the limestone regions, sink holes and underground drainage arc 
very prominent. The islands of Vieques and CJulebra are geo¬ 
logically the same as the eastern part of Porto Rico. 

GENERAL PUrNCTPLES OF TILE DEVELOPMENT AND STRUCTURE 
OF VEGETATION, AH APPLIED TO PORTO RICO 

A. Development op tue Flora op Porto Rico 

Volcanic rocks of the (^retaefous age are the oldest formations 
contributing to the surface of the island at this time. The rich llora 
of seed plants over the face of the earth during the Cretaceous 
period is shown by the fossils found here and in other parts of the 
world. There is no reason to believe that the volcanic activities were 
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continuous or that they prevented the migration of plants to Porto 
Rico or the formation of forests. There have probably been some 
minor volcanic activities and various changes in level since the close 
of the Cretaceous period hut no evidence that' the entire Island has 
been submerged or that the jihanerogamic vegetation lias not been 
continuous. There appears to he but two sources of the Island flora; 
migration from other regions and evolution within the Island. 

The immigration of ])lants to Poito Rico is independent of the 
present relation of the island to other islands of the West Indies. 
If Porto Rico at some time in the past was physically connected 
with the other islands, jilants would naturally have migrated over¬ 
land. If the island has been separated from other lands from its 
earliest geological history, plant migi*ation would have Iwen retarded 
but not prevented. However, the entrance of plants into I^orto 
Rico appears to have been continuous from the (Veta(*eous period to 
the present and the future will see many additions to our Island 
flora. 

The most rapid immigration of plants into Porto Riae liegan 
with the coming of man. The C^aribs are known to have traveled 
from island to island and no doubt carried many idants with them. 
The coming of the Ruroj)eans marks the beginning of a new period 
of plant immigration which resulted in the introduction of our most 
important agricultural plants and many weeds. Many of the w’ceds 
have never spread beyond the limit of human influence and are to 
be found on farms, roadsides and waste places. The same agencies 
that brought plants to Porto Rico have also taken plants from Porto 
Rico to other parts of the world, especially to the neighboring islands. 

Botanists are still ignorant as to the details of the time and place 
of the origin of the great majority of the knowm species of jdants. 
Fossils from the Cretaceous and Tertiaiy periods show great simi¬ 
larities in families and genera but the species are very generally 
distinct. The evidence indicates that as a result of the evolutionary 
agencies, the majority of the early species have become extinct and 
have been replaced by species of recent origin. Although the evi¬ 
dence is not so clear in Porto Rico as in other parts of the world, 
there is no reason to believe that the Porto Rican flora has been any 
exception. 

From the many possibilities of migration and evolution, it is 
evident that the species of Porto Riean plants may be divided into 
a number of categories as follows:' 


* ]''roin Plant Keol(»g> of Porto Riro. 
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A. Species commou to Porto Kieo and other parts of the world: 

1. Originating elsewhere by evolution and reaching 

Polio Rico by immigration. 

2. Originating in Porto Rico by evolution and reaching 

other lands by immigration. 

3. Originating both in Porto Rico and in other lands 

by evolution from common ancestral stock. 

B. Species endemic to Porto Rico: 

4. Originating elsewhere by evolution, reaching Porto 

Rico by immigration, and becoming extinct in the 

original habitats. 

5. Originating in Porto Rico and not at jiresent colo¬ 

nized in other lands hy immigration. 

Our present knowledge of the geological history of the West In¬ 
dies and their floras is not suflicient to enalde us to assign many 
plants to their places in this scheme but future studies of tlie mor¬ 
phological character, geogi’aphical distribution, and ecological beha¬ 
vior of the species will add much to our knowledge of the history 
of the vegtlation of Porto Rico. 

B. Plant Migration 

Each species, whether established in Porto Rieo by evolution or 
!)> immigration from some other part of the world, has the entire 
area of the island available for future migration and colonization. 
Tin* ability of a species to migrate depends on the structure of the 
organs or parts by which it migrates and their ability to utilize the 
various agencies for their movement. The capacity of a species to 
migrate is very generally underestimated. Some species, especially 
agricultural plants and weeds, are carried by commerce. They may 
travel very rapidly over very large areas and are frc*quently ac¬ 
companied by other species of plants of little or no value to man. 
Heavy fruits come to rest within a short distance of a parent plant 
and travel very slowly. The majority of species lie between these 
two extremes. Vernonia vincrea (L) Less, is a good example of 
the first; its seeds are ])roduced within few months and are easily 
carried by the wind. The jaeana (Lucuma muliiflora A. I)(\) is a 
good example of the second; its large fruits fall to the ground and, 
require many years to produce a second generation- Therefore, w’e 
would expect the fonner to migrate more rapidly than the latter, 
but the jficana may possibly be carried by some agency to distant 
points and give origin to new foci of distribution. It is well known 
that seeds are frefjuently carried for long distances by storms, by 
water, by birds, by mammals and by other agencies. If the fruit 
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of the jacana comes to rest not more than 20 meters from the plants 
and it requires 10 years to grow and produce a second generation 
of fruits, it will require 80,000 years for the species to extend its 
range the length of Porto Rieo, but accidental distribution of its 
seeds to a greater distance by fruit-eating birds or mammals will 
bring al)out the same result in a much shorter period of time 

It is evident that some species may have been introduced into 
Porto Rico many times and in many places, and that species arising 
by evolution may have appeared in groups and over considerable 
range. In either case the time required for occupying the area 
would be very short as comf)ared to starting with a single indi¬ 
vidual. II is also reasonable to suppose that some species may have 
come into Porto Rico or been evolved so recently that they have not 
had time to extend their ranges to the limit. 

Evolution and immigration have probably been continuous from 
the Tertiary and possibly from an earlier period to the present and 
it is possible that they have been fully as active at one time as an¬ 
other. This means evolution and immigration over a mil^pn years 
or more. Since a species may complete its migration in a few (*en- 
turies, it appears that most of our plants have had siiflSeient lime 
for their complete migration over the Island. However, our field 
studies show that man.\ native species of the liuquillo IVlountains 
are not known elsewhere; the rocky summit of “El Yunque’’ has 
at least three endemic species. This is not due to the lack of mi¬ 
gration but the failure of the steeds to establish themselves in new 
sites or to natural l)arriers b^-tween suitable sites. The former is 
more important in Porto Rico that tlie latter. 

Each species requires a more or less definite combination of con¬ 
ditions for the germination of its seeds and growth of the plants. 
These conditions involve soil, soil water, atmospheric moisture, tem¬ 
perature, light, air movements and ver>' often association with cer¬ 
tain other organisms. If the variations of any one or more of these 
factors exceed the tolerance of the plants, the seeds fail to germinate 
or the young ])lants fail to reach maturity. Therefore, each com¬ 
bination of environmental characters makes i)ossible the growth of 
certain species and excludes others. 

The differences in the flora of two widely separated localities 
with apparently similar environments may be due to obscure environ¬ 
mental differences or to the failure of species to migrate over or 
through natural barriers. It is not always possible to determine this 
from field observations. This is illustrated by the fiora of “El Yun- 
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que'' and “Cerro de la Punta'*. These peaks appear to have similar 
environmental conditions although the latter has less wind, less rain¬ 
fall and a drier and possibly a slightly cooler atmosphere. The vege¬ 
tation is similar but two of the four characteristic species of shrubs 
and low trees on the summit of ‘‘El Yunque,’’ have not been found 
on “Cent) de la i*unta’^ The environmental ditferences do not ap¬ 
pear to be sufficient to exclude the two spetues from “(Jerro de la 
Punta,’' but l)etween these two peaks there is a gap of about 70 
kilometers in which conditions are not suitable for the growth of 
these two species. Tiierefore, it is not possible at the present time 
for them to migrate slowly across the intervening country from one 
point to another. It may l)e that the conditions never have been 
favorable for them to migrate from one point to another but it is 
possible that they may at some future time appear on “Cerro de 
la Punta.” There are many other cases in Porto Rico, but definite 
explanations are impossible with our present incomplete knowledge. 

However, there are many cases in the island in which the nature 
of the inhibitory factors is very evident, (common ferns of the 
genus Dicranopteris are characteristic of the mountainous regions 
of the central i)ai1;s of the island. Their spores are readily candied 

by the winds and new plants start promptly in new and favorable 

lo ations. Their normal habitat is on the rocks and cliffs of the 
forests, but they immediately invade the newly made banks of the 

roads. There can ])e no doubt that the spores are carried by the 

wind every year to the limestone hills north of the mountain range, 
yet the plants do not grow in these lo<*ations, and it is very probable 
that this is due to unfavorable soil conditions. 

The Hume palm (Gaussia attenuata (Cook) Beccari) is charac¬ 
teristic of the limestone hiUs or mogotes of the north side of the 
island. The tall, slender trees of this species are scattered over the 
summits of many of these hills and young plants may l>e found on 
the hills throughout this region. A few individuals of this species 
are also present on the limestone hills of the southwestern part of 
the island which indicates that it has the ability* to migrate. Its 
absence from many of the limestone hills or mogotes appear to be 
due to the difficulties of migration rather than to environmental 
differences. 

It wiU be readily seen that the origin of the flora of any habitat 
is very complicated as is well ^ustrated by the flora of these 
limestone hills or mogotes. A mogotc is usually occupied by about 
200 species of flowering plants, more or less, and the great mass of the 
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seeds of these plants do not Rii|i;rate to any great extent, although 
there is, no doubt, more or less mjgration between the hills every 
year. The result is tliat the hills are now oeeupied by floras which 
are essentially the same. The Dicranopteris ferns and other species 
undoubtedly migrate to these hills to a greater or less degree but 
do not become estaldished because of the unfavorable environments. 

C. The Environment 

In the preceding pages we have emphasized the fact tliat in 
most cases the presence or alwcncc of a species cannot be determined 
by a single environmental factor, but that a number of fac'tors are 
usually involvcfl, some of nhieh are favorable and some unfavorable 
for the species. A plant rarely, possibly never, grovrs where all 
the factors are most favorable for its growth ])ut under a combina¬ 
tion of factors some of which may be unfavorable for its optimum 
growth. A great number of environmental combinations exist in 
Porto Ri(-o. They consist of variations in rainfall, rang(‘s of temper¬ 
ature, velocity of wind, eliaracter of soils, intensity of !lj?ht and 
many other factors. Erosion, liase leveling and rock decomposition 
are changing the habitats of the plants; destroying or changing old 
habitats and making new ones. 

To the physical and inorganic changes must be added the changes 
brought about by gi-owung ])lants themselves, which are working 
continuously and gradually changing the ])i)ysical and chemical 
nature of the soil, producing humus, and modifying the wind, light 
and atmospheric humidity. In the older parts of the Island where 
the physiographic and vegetatioiial processes have been active for 
many thousands of years, each change of the environment has been 
followed by corresponding changes in the ])lant life, which have in 
turn resulted in other changes of the environment. The environ¬ 
ment in some of these places has come to a state of relative stability 
and the jilant life will firobably remain veiy nearly stable for many 
years to come. The environment in other places is changing rapidly 
and each change is followed by a corresponding change in the plant 
life which becomes a part of a new environment and which may 
tend to n‘tard or accelerate future changes. In still other but rather 
limited areas, new sites for jdant life are forming and starting on 
what may be long cycles of change or may be destroyed after rela¬ 
tively short i)eriods of existence. 

Each of these many habitats in Porto Rico has certain environ¬ 
mental factors which the vegetation cannot materially change. 
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These factors are temperature regulated by broad climatic condi¬ 
tions; rainfall regidated by same broad climatic and physical 
agencies; wind regulated by the location and topography. How¬ 
ever, the stable factors are a small part of the environment which 
is otherwise subject to great mmliticatioii by the plant life. The 
larger plants inten*ept and reduce the light wJiich is so necessary 
for their own seedlings and for many smaller si)ecies. They also 
modify the wind currents and increase the atmospheric moisture 
and thus reduce trans])iration. They modify the soil both pliysieally 
and chemically by their roots and l)y the accumulation of decaying 
material. Tt will be readily seen that plants not only modify the 
environment but liecome a part of it. However, the influenc(‘ of 
plants is extremely variable, rangings from a minimum on the **and 
dunes and along the coast generally to a maximum in the mountain 
forests, but is ever present and eveiy acre of land in Porto ilieo 
demonstrates these interactions through long periods of time which 
in some eases may extend back to the Cretaceous period. 

The physical and vegetational features of the environment are 
so important in the develo])ment of the present plant life of the 
island, that the destruction of its original vegetation by man is 
usually followed by new associations of plant life. Abandoned fielda 
that /ere formerly in forest are soon covered with a dense growth 
of ferns. The removal of the natural growth around the inogoies 
is followed by an abundance of the various species of Piper. The 
flooded mangrove swamp are an exception to this nile in that they 
regenerate themselves very soon after <*utting. The explanatioTi of 
all this cannot be definitely given until we have more exact infor¬ 
mation which we trust will come with future studies. However, we 
believe the inferences which we have made in many cases are justified 
by our obseiwations. 

Jn the following description of the plant life of Porto Rico, the 
leading features of the environments are given for each type of vege¬ 
tation, but we will discuss the broader features of temperature and 
rainfall in this place. 

Porto Rico is well within the tropical zone, is surrounded by 
water and almost constantly under the influence of t^ie trade winds^ 
which are mostly from the east and northeast, and which tend to 
reduce the fluctuations in temperature. In this connection it should 
be remembered that there are four kinds of temperature variations: 
(1) a daily variation with a minimum shortly before sun rise and 
a maximum shortly after noon; (2) a variation from day to day 
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in wliich warn niid c^ool day8 may altoniate; (3) a Reasonal variatioii 
depending? on lengrtli of day and altitude of suns; (4) a variation 
from year to year. In Porto Rieo, tlie range of temperature during 
a single day is very seldom more than 20®F. at the coast and 30®F. 
in the mountains. The variations in mean temperature from day 
to day is seldom more tlian The differenee lietween the warmest 

and the coolest month of the year is from 5'" to S°P. The variation 
from year to year is not more than 1°P. The average annual tem¬ 
perature for the coastal plains over a period of twenty-four years 
is 78°P. and for elevations of 2,000 to 3,000 feet is T2^V. The ex¬ 
tremes of temperature during this same ])eriod were a minimum of 
43 ®P. in the higher elevations and a maKimum of 94°P. in the 
ooastal regions. These variations in temperature are so slight that 
it is doubtful if they have any influence on the distribution of plant 
life. (Pig. 2.) 

The altitudinal variation in temperature is accompanied 
changes in the plant life. Many species of the coastal region do 
not ascend much above M*a level, (lood examples of tljis arc the 
bucar {BuvUla huveras L ) which is (piite common on the south coast 
and the cobana (Hfahlia hwnoitperma (Tul.) Urban) of the east and 
west ends of the island. The sierra palms (Euferpt glohosa Oaertn.) 
appear in the Luquillo Mountain at almut (>00 meters (2,000 ft.) 
and in the (Central (Vdillera at about 900 meters (3,000 ft.), ex¬ 
tending to the higliest points. However, the variations in temper¬ 
ature from low’est to highest points is so gradual and the boundaries 
between the sierra palms and ridge forests so abrupt that temper¬ 
ature cannot be considered the sole factor in fixing their distribution. 
In general, it may be said that a species of ])lant can gi*ow and re¬ 
produce in extremes of temperature to which it is not subject in its 
natural range, and therefore, that tln*re are factors other than tem¬ 
perature, which tend to fix tlie range. (Pig. 2.) 

The atmosphere of these regions is ladened with moisture practi¬ 
cally all the time. The moisture-laden winds sweeping in from the 
east and northeast, are cliecked by the mountains, and the hot air 
from below forces them up until they come in contact with the cooler 
strata of air above. The cool air causes a precipitation of moisture 
and heavy rainfall. Dense clouds form with very great rapidity and 
heavy rains follow at any time during the greater part of the year. 
These rainfalls are local, sometimes covering small and sometimes 
large areas, but are far more abundant on the north than on the 
south side of the mountain range. The most frequent and the heaviest 
rainfalls are in the highest mountains. (Pig. 3.) 
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The effect of the heavy rainfall is to be seen on both soil and 
vegetation. The deep valleys and gorges with their very steep sides 
are the results of the heavy rainfall and and runoff. The soil is 
very cohesive and does not erode, even on the cultivated hillside, 
as rapidly as one would su]>i)ose. (See page 8). This makes agricul¬ 
ture possible on the slopes of 30 to 40 degrees. The lack of rainfall 
is equally evident on the south side of the priucii)al mountain range. 

When we realize that an annual rainfall of 80 inches or more 
is generally necessary for the formation of a tioie rain forest in the 
tropics and that an annual rainfall of 40 Indies will usually fail 
to support a vegetation more luxuriant than desei-t scrub, it will be 
readily understood that the amount of annual rainfall is of the 
greatest importance in delerniining the character of the plant life 
and its distribution in Porto Eico. 

The mesopliytic vegetation is dominant on the north side of the 
principal mountain range and for a short distance south of it, where 
the change to xerophytii* scrub is remarkably abrii])t, a distance of 
one to tliree kilometers fre(|uently resulting in a very marked change 
in the general character of the jdant life. The rainfall, the at- 
maspheric liumidity and possibly some other factors are responsiWe 
for this sudden and most remarkable change in the plant life. The 
rela* onship of tempei'ature and humidity to altitude is well knowji. 
As the air currents rise and ])ass over the mountains from north to 
soutli, they become cooler and a part of thei* moisture is ])recij)it«ited 
as rain; as they descend on the south side they become warm and 
relatively dry, which affects the transpiration of the plant life of 
that region. This condition Jind the reduced rainfall favor the 
development of a xeropliytic vegetation. Tnfortunately there are 
no records to show’ the comparative evajmration of water from frCe 
surfaces on the two sides of the mountain range. 

The xerophytic types of i)lant life may also be favored on the 
south side by the frequent and long droughts. The observation 
station at Potala reports 88 periods of drouth of more than ten days 
each, and with an average of 21 days during the nine years from 
1914 to 1922. Some of these periods were 80 dnys in length and in 
the best year for plant growth there was a drouth of 28 days. It is 
very evident that a normal meso^hytic vegetation cannot develop 
under these conditions unless there is an unusual amount of soil water 
to compensate for the low rainfall. Wc cannot assume that this com¬ 
plexity of environment always favors directly the growth of certain 
species at high altitudes. It may act indirectly by preventing the 
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growth of (*ei'tain species and thus leave more availalile spaee for the 
growth of those speeieq tliat ean grow under the existing eonditions. 
But if some factors siieh as the lowering of the temperature is un¬ 
favorable for, or eliminates certain species, then the remaining species 
will firoduee a large number of individuals This is illustrated by the 
sierra ])alm /one of the Luquillo IMountaiiis, which are located on the 
noiilieast corner of the Island where there arc high winds and rain¬ 
fall as (omparcd with the coiresponding /one in the Central Cordi¬ 
llera The \eroph.^tlc nature of the vegetation ot the southern coast 
of the Island has already been mentioned and it appears that the 
temperature is a contributing factor iii tins region The daily 
teni])eratures are higher than on the north coasts and the plants are 
exposed dailv to a greater isolation and drier atmosphere and to a 
higher teni|)eiature 

In sumniari/ation we inav say that the important climatic features 
of Porto Kico, such as raintall, atmospheric humidity, wind and 
tein[)eraturc have a distinct relation to the topogra])h> , that they 
exert an influeii<*e on the distribution and grouping of^^pedes in 
distinct associations, but that no one of them alone enables us to 
make a satisfactory explanation as to the nature of the distribution 
of fdaiit life in J*orto Rieo The relative importance of these various 
factors in the distribution of plant life cannot be determined excejit 
by careful experimentation 

O Till. Pi wt AssonvTTONb 

TTant e^olog,^ raa,> be broadly defined as a study of the relation 
between the plant and its environment, and the term environment 
as including every factor that influences the plant when growing in 
ith natural siirrounduigs These environmental factors are reflected 
in the manv variations in the structure and beliavior of the plant, 
excluding tliose features inherited from pioceedmg generations 
These enviionmental cflFccts are here gnmped under thiee general 
heads as follov^s: 

(1) The environmental influences control the structure and lie- 
havior of the plant to some extent The shajie of the leaf of a plant 
IS inheritwl but the si/e, thickness, amount of chlorojih^ll, nuuibei of 
stomata and stru(*turc of the vascular bundles may vary with the 
amount of liglit and water. All plants of a particular environment 
do not necessarily present the same structural characters as a result 
of the environment, but many species do show the same structural 
characteristics, which gives the vegetation a more or less uniform aji- 
pearance. 
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(2) No bpeeies of plant can grow in all, or even a majority of 
the available types of environment and each species has a certain 
range of environment within which it can grow and reproduce 
Therefore, the an‘as in which a more or less definite environmental 
complex is repeated, tend to he occupied b> the same siieeies Fur¬ 
thermore, the plants of any particular area tend to modify the 
environment for themselves and for the other species, so that there 
anses an interrelationsliij) between the siiecies The result is a 
very definite grouping of plants which resembles the soeidl and 
political organizations of man These groups are known as plant 
associations The field of flaiit ecology includes the study of tliese 
plant associations, their characteiistics, their mode of development, 
their relationshiji to the environment and their relationship to each 
other in both time and space 

(11) The various environments affect and control the distribution 
of all species on the face of the earth All the individuals ot anj 
species lecjuire essentialh the same (‘inironments and the species 
IS restiicted to the part oi jiarts of the woild where these environ- 
mimts exist IIowe\er, the sjiecies docs not imcissaril;^ exist in all 
parts of the world where the environments ai*e favorable The 
Siody of the distribution of a species and ot the enviionmental 
ag ncies which led to its distiibiition is known as plant geography or 
phvtogeograjih^ E<*ological studies show that many spi‘cies of plants 
do not occupv all the available pai*ts oi the earth Some sjiecies 
are restricted by impassable bairiers and other aie still migrating 

An ecological survey deals with the various plant associations of 
a region, the sjiecies of which each is comi>osed, their characteristics 
and general aiipeaiance, their relationships to the eiiviiouments and 
their relationships to eacli other in time and space It does not 
include a study of the structure and behavior ot the individual plants, 
or the gc^ographical distribution or classification of the larger gioups. 

There are few ])henoniena of idant life more evident tlian the 
fact that the vegetation of a region is not uniform and that gradual 
variations from one type of vegetation to another are unusual The 
vegetation of a region is usually divided into associations, each oc¬ 
cupying a small or large area and very uniform in general ap¬ 
pearance. These associations may be repeated but the transition 
from one type to another tjpe is usually abrupt and often readily 
distinguished by an untrained observer This is well illustrated by 
the swamp vegetation of the north coast of Porto Rico, where there 
are hundreds of acres covered with pure growths of mangle. On the 
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land side of these mangle growths arc found equally pure but smaller 
growths of a bracken fern or cat-tails, hut they do not mingle with 
the mangle growths. Neither do the ferns and cat-tails mingle. 

The formation and maintenance of these associations depend on 
migration and environment. Many seeds and spores of many si)ecies 
of plants must necessarily he carried into each of these pure as¬ 
sociations every year hut they do not grow. If a new swamp sliould 
be formed, the seeds and spores of many species would he caiTi(‘d 
into it and nature would select those suited to the environment. 
Tlowever, it should ])e reinemhered that the plants tlicmselves will 
modify the environment. Tliey shade the ground, reduce the light 
and thus prevent tlie growth of species which require a maximuin 
of light. The leaves and twigs decay and increase the available 
humus and this modifies the amount of available soil watcT. Thus 
the euvironinont is gradually changed by the plants themselves. 

The general appearaiu'c of any idant association depends on th(» 
number of species represiMited, their size, color, form ^nd other 
characters. Some* of these species wdiieh are similar in size and ap¬ 
pearance may out-bulk the others and determine the general ap- 
j)earnnce of the uhole association. This is well illustrated in the 
mangrove sw'amps which incliule three s])cc*ies, very much alike in 
size and general appearance. Tleneath tlie lai’ger plants w’ill usually 
be found many smaller jdants wdiicli could be removed w’itliout 
changuig the general appearance of the iissociation. Of course the 
species wdth tlie most numerous and largest individuals wdll exert 
the greatest influence on the environment. They are dominant 
species. 

In Porto Rico siudi environmental factors as temperature, light 
ajid rainfall vaiy gradually trom place to place and the same is 
usually true of the soils; but the changes in plant life are usually 
very abrupt. Tlierefore, it will be readily seen that it is not ahvays 
possible to explain the transition in vegetation on a i)hysical basis 
alone. It apiiear that they must be exidained to some extent by 
the influence of \egetation oji the physical environment. Thai is, 
the gradual variation of the environment may become abrupt as a 
result of the different rea<‘tions of two unlike sets of species. This 
is well illustrated by the brackish waters of a Porto Rican lagoon 
in which there is no abrupt variation between the fresh and the .salt 
waters but in w^hich the circulation is restricted by the density of 
the vegetation and other environmental factors. There we find a 
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■harp line between the mangroves and bracken fern of the salinb 
waters and the cat-tails of fresh waters near the shore. 

The environments of plant life are always changing. The lakes, 
ponds and swamps are usually becoming shallower as a result of the 
■oil being carried into them by streams following the heavy raina 
and by deposits of muck formed by the vegetation. The soil of the 
hills and mountains is being m ashed away by rain and the under¬ 
lying formations of soil and rock exposed. Tn every ease, the change 
of environment makes possible greater or less changes in the plant 
life. Some plants die as a result of the change and new species are 
introduced by migration. Therefore, any plant association can have 
but a limited duration in any one place. Eventually the original 
species disappear and their i)laces are taken by new ones nhi»*b are 
better suited to the new environments This eliange of vegetation is 
known as succession 

It is verj evident that the lifetime of any plant association is 
dependent on the rapidity of the changes of the environment This 
is well illustrated hy the -‘oastal and monntani plant associations of 
Porto Rico. The sand dunes of the north coast are continually 
changing and each change is followed hy new associations, which 
in time are again desti’ojed and lejdaced hy others In the mountain 
re? ons the environments are more stable and the <‘hanges in plant 
associations so slow that the asso<dations are almost permanent It 
is not likely that any great natural ch-'iiges wdll occur in these 
r^ions unless there should he some great geological activities ■■ueh 
as uplifts or depressions It is ns<'lcss to speculate on the past or 
future of such associations 

Tn couc'lnsion we must repeat that plant associations are the 1 asic 
units of plant life; that they are the results of immigration and 
environmental selections and that the length of their duration de¬ 
pends on the rate of environmental changes It is the pnr}M)se of an 
ecological suiwey to record and described these associations, to 
correlate them with tlie environments, to interpret so far as possible 
their past histories and to [iredict so far as possible from the existing 
evidence their future historj’. 

The survey of the plant life in Porto Rico indicates the presence 
of a large number of different jilant association^ Some of these 
occupy large areas and were probably continuous liefore they were 
partly destroyed by man. Some cover small areas and are scattered 
and frequently isolated. Some have had a precarious existence lie- 
cause of the changes in their environments- Some do not show evi- 
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dence of any clumt^es except those brought about by man Some are 
the results of the activities of man in cutting, burning* clearing and 
agriculture The past history of the associations of short duration 
can be traced with reasonable degree of accuracy, and their futures 
may be predicted with some degree of certainty. The study of the 
history of associations of long duration is much more difficult. 

The many plant associations of the limited areas of Porto Rico 
make some system of classification iie<*essary We have, therefore, 
designated three primary gioups i^hicli are geographical and based 
on the broad features of soils and climates They aie as folloiKrs. 
(1) The plant life of the northern coastal regions which are of lime¬ 
stone or alluvial soil and ha^e heav\ rainfall (2) The plant life of 
the central mountain regions in winch the soils arc mostly volcanic 
and oVoi winch the rauifall is liea\>. (d) The jilaiit life of the south 
coastal region in which tlic soils aie diverse and the lamfall low 

In the cenlral mountain regions there aie five maior plant as 
sofuations and piacticall> no evidence of snccossional relationships 
In the two coastal regions theic aic maiiA associations whi(jji we liave 
grouped according to then siieeessional lelatiousliip The Island 
also shows man> secondary associations in which the changes arc 
due to the activities of man In some cases the largci jilants have 
been cut for fuel and nature iicrmitted to pro<*ped in hei own manner 
In others the oiigiiial vegetation has been removed tor the jiromotiou 
of agriculture and tlic native vegetation now restiictcd largel,\ to 
waste areas and loadsides These have l»een omitted from these 
studies 

An ecological suivey of Poito Rieo is necessarily ver> incomplete 
because of the cAtensive development ot agiicultiire and the density 
of rural impulatioii Some associations weie found in the iiatuidl 
or serai-natuidl state in Init a single loealitv , similar liabitats wliiih 
might have supported the same or similar plant lite lieiug under 
cultivation These cases led ns to believe that tlie original Acgetalion 
was iiiiifonn, and therefore we have descrilied these individual 
stations as typical oi the original condition in other cases we ca.n 
only lefer to the natural vegetation as evtiiict 

Notv Foi the (oii\eniom t of those readers nho ma^ not be taniiliar with 
ecological termn wo lUBert the following dehiutious 

Hydrophytes are plants which grow in water oi saturated soil Xerophytes 
are plants which giow under more or less arid conditions. They frequently ex 
hibit struituros adapted to the (onservation of then water supply. Plants living 
in sen Matei, oi lu soil niipieguated with salts, frequently hive a xerophytie 
aqiect and are known as hdlophyten. Mesophytes are plants which kve under 
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amage eonditioiui of water Bupplj, and include the great majority of the speciea 
of Puerto Bico. 

A suceesHonal series is a sequence of plant associations, following eadi other 
in on the same area of ground. The successional series may bo mrsaroh, 
meraroh, h}fdrarch or halarch, depending on the mesophytie, xerophytir, hydro- 
phitie, or halophytic nature of the first association in the series. 

VEGETATION OP THE NOBTHEBN COASTAL PLAIN 
A. General 

That part of Porto Rico lyincr north of an irregular line drawn 
through Loi;sa, Rfo Piedras, Corozal, Cialea, Lares and Aguadilla was 
submerged during the Tertiarj’ period and covered by a thick de- 
posite of limestone. Since that time it has l>eeu alternately elevated 
above tlie sea and sulmerged. Each elevation above the sea must 
have been followed by the establishment of plant life and each sub¬ 
mergence by its destruction. The character of this old plant life 
and its distribution are subjects for future investigations. Each 
elevation above sea level must have been followed by erosion and 
soil formation and these same agencies are in operation today; some¬ 
times hastened, and sometimes retarded by the ])resence of plant life. 

The highest point of the coastal plain at the present time is about 
400 meters (1,300 feet) above sea level and is no doubt the oldest 
pa* • of this formation. The plant life of this highest part ])robnbly 
completed its development as a mesophytic forest long ago, but its 
destruction by man makes it impossible to do more than approximate 
its nature. This forest reached a temporary climax and a mesarch 
series of successions may be traced to the climax forests of the low 
lands. 

The elevation of this area has varied during post-Tertiary times 
but the general tendency has been towards emergence, and new land 
along the coast has been made available for the plant growth. The 
vegetation of these new coast lands is hydrophytic at the margins 
of the lagoons and along the streams; halo])h>^ic in salt marshes 
and mangrove swamps; and xerophytic along the sandy l>eaches and 
on tlie sand dunes. Three succesional series wliicli are cor¬ 
related with the above may be traced; hydrareh, halarch or xerareh; 
all culminating bi the climax forest of the lowland. (Fig. 4.) 
This climax forest has been removed and the land used for agri¬ 
culture; most of the intermediate series have aLso been changed by 
the influence of man; therefore, it is impossible to study the com¬ 
plete series. Furthermore, the periods of subsidence were probably 
accompanied by a reversion of the usual successional series but we 
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have no method of determining whethci the intermediate stages have 
been the same for both elevation and submergen<*e The ie<ent 
demands of a dense population for fuel, buildmg materials and land 
for agricultural purposes have resulted in many changes in the vege¬ 
tation and in many secondary successions 

B The Mes\rch Successton Uj Series or the Lim^stonf Tin rs 

The limestone strata of the north coastal plain may be divided into 
five geological sciics, tlic Qiicbiadillds and (^ihao senes nhich '•how 
little eiosion (‘\cept the ioiling suifates and the steep sided ravines 
with stieams at the bottoms and the Aieiiho, Los Puertos and Lares 
senes whith sho\v extraordinai \ amounts of eiosion, nhieh have 
resulted in a eharatteiisfu hill loimntion known as pepinos mogo- 
tes, or havstaeks The ana ol the Qnebradillas and (hhao senes 
has been veiy generalh iitili/ed for agiieiiltuie 

The mogotes of the Aieeibo Los Pueilos and Laies senes an more 
or less lounded oi elliptic in outline (Fig 1) with steep sometimes 
precipitous slopes and shai]) oi iidgelike summits TliGs ma^ be 
in (lose contact oi separated In small \allo>s whuli aie drained 
tlnougli sink holes IIiindKHls of these mogotes ^arMng from 15 to 
300 meters in height aie the most piominent teatuies of the land 
scape b(‘tween San Juan and Aietibo Oldei belts of mogotes are 
prominent between Aieeilio and Lares The limestone of whidi ihese 
mogotes aie (omposed is eioded into shai]) points and edges and 
into deep erevKes and iKukets iFig 6) which hold the accumulations 
of decaAing plants and de\elops into a lich soil The soil is thin, 
but deep eremites hold enough to gn< a footing loi ])lants and the 
result is a dense vegetation which sometimes iu(hides laigc trees 
that have escaped tlie a\ The soil in the valleAs between these 
mogotes IS deep and iich and is exteiisneh us(»d tor agiiculture 
The soil in the middle ol these valle^s lias been leached b\ the heavy 
lains for so long and ai(uniulations of deca>ing plants ha\e been &o 
great that it is usually acid, while the newer soils at the base^* of 
these mogotes, which ha^e been recently formed iiom limestone, are 
usually alkaline Pineapples giowing in tlie alkaline soils generally 
show chlorosis Sugar cane, (itrus fruits, tobacco and vegetables are 
also grown m these soils 

Both surface and subterranean eiosion are still active Ram 
water may be earned arWay by surface streams or ma^ flow into the 
many crevices and pits which are constantly enlarging and being 
filled with soil There are many caves, some of them of considerable 
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size throughout this region. Fallen blocks of limestone at the bases 
of the mogotes show that the processes of disintegration are still 
active. Many of the intervening valleys are not drained by surface 
streams but through sink-holes. Most of these are filled with soil 
but some of them are open, deep, of large size and subterranean 
istreams my be heard at the bottom. Open sink-holes and lost rivers 
are most common near the western end of the north coastal plain. 
Although the rainfall of the western part of the north coastal plain 
is less than that of the eastern part, it is sufficient to support a 
mesoph3i;ic forest and it is probable that the plant life of recent time 
was of that type. 

The San Juan foimation is a narrow strip of the low limestone 
hills extending, with occassional breaks, from a short distance cast 
of San Juan to a short distance west of Camuy. It is composed of 
calcareous sand held together by an organic* cement derived from 
decaying vegetable matter. This has been developed from a series 
of fixed dunes in comparatively recent times. It is seldom more than 
one kilometer in width, or more than 50 meters in height. The old 
fortress of El Morro at San Juan and the lighthouse at Areeibo are 
on the highest points. This formation is much less prominent east 

Areeibo than west of that city. The subterranean erosion in this 
fo mation is unimportant but the surface weathering as a result of 
the activities of the water is very evident and ai)parently rapid, 
altliough Indian carvings in some of thes^ eaves must be more than 
400 years old. The original shar]) outline of tlie major part has 
been softened with time and <*overed with a layer of soil which suj)- 
ports a limited agriculture, but the few remaining thickets resemble 
fJios(‘ oi the limestone mogotes a short distance inland so closely that 
it is reasonable to supjmse that the original plant life of the two 
was essentially the same. 

1. THE MESOPHYTTO FOREST 

The original mesophytic forest of both the limestone mogotes 
and the San Juan formation has been destroyed or greatly modified. 
It is impossible to approximate its ecological chara(*ter from the few 
remaining mature trees, as they are species of no economic value, 
such as: almacigo {Elaphrium sim>aruba (L.) Bose), cupey (CIuHa 
rosea Jacq.), jagueys {Ficits laemgafa Vahl and F. Siahlii Warb.), 
and the Hume palm ((ranssia alfcnuafa ((^ook) Beccari) which is so 
characteristic of this part of the Island. It is probable that the 
entire coastal plain of the north was covered with a very uniform 
forest before the coming of the white men. 
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Murphy, in his discuKsdon of the forests of Porto Rico (26), also 
refers to the destruction of this ori^nal type of forest, and states 
that moralon (Coccolobis grandifolia Jaeq.), aceitillo (Simaruha 
tulae Urban), capa amarillo (Pefitia domingenm Jacq.), bay-rum 
tree or malagucta (Amomis ranjophyllafa (Jacq.) Krug. & Urban) 
and the granadillo (Buchenavut capifala (Vahl.) Eichl.) are reported 
to have been very common on the limestone hills, togetlier Avith 
other species of large trees. 

This forest was the last of the sueeessional series which started 
soon after the elevation of the north coastal plain al>ove the sea. 
It passed through uiikown stages in its development and pmbably 
existed as a temimrary climax for thousands of years, keeping pace 
in gi'owth and changes with the erosion of the land surface. 

2 THE SE(’ONl) GROWTH THIOKETS 

The rapid increase in ])opiilation and the utilization of the most 
available land for agri<*ulture has resulted in the destruction or modi¬ 
fication of the mesophytic forests and a secondary" succession of the 
present thicket associations on the Arecibo, Los Puei*tos amMjares up¬ 
land limestone. All this has resulted in a modification of th(‘ en¬ 
vironment, increasing the amount of light available for the develop¬ 
ment of the ground flora, increasing the wind exposure which is ac¬ 
companied by increased transpiration, increasing the removal of soil 
by surface erosion, decreasing the accumulation of vegetable mold, 
decreasing the amount of soid water and inereasijig surface evapo- 
racion. Although thest* (*hangcs in environment have ])robably not 
yet caused the extermination oi many species, they have certainly led 
to consideraide cliangc in tlie numerical proportions of a large numbei* 
of individual. Si)ccies >^liich prefer shade and a moist air have de* 
creased m abundance, while those which ])refcr sunlight have in¬ 
creased. Numerous additional species, mostly weeds, have been (juick 
to immigrate into the region. Nor are the changes in environment 
and vegetation as yet complete- A continually increasing population 
makes greater demands on the thickets for fuel, gi'adually reducing 
their density; and the foraging of goats will dobtless help towards 
the complete extinction of many species and their replacement by 
grass or w^eeds. The vegetation of the hills nearer to town already 
shows the effect of excessive cutting and grazing. 

At the present time, the hills appear from a distance to be for¬ 
ested, but upon closer examination, this cover is found to be a dense 
tliicket of shru))s, among wliich are found large individual trees of 
worthless species. The tall, slender llume palm {Ommia aJttcnuata 
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(Cook) Bec(*ari) is oiulemie and eharacteiistn* of those* hills and a 
few individuals an* also to lx* fmuid on the liniestoue hills of the 
bouthwestem coast. The trunks aie so slender that they are almost 
or quite invisible fioin a distance and the eiovvns of hve or si\ leaves 
each apiiear to float in tlie air like hufte birds The raueh-biaiieheel 
and crooked trunks ol the almieiffo (Elaphnum sinunuha (L ) Bose) 
are common and ^en (onspicuous dm mg their leafless peiiod The 
llaginmo {Cuopw ptliaia L) ^\ltll its coarse ungainly stems and 
large lea\es ^\Jth the white undersuifaces is also conspicuous and 
eharacteiistie The iagU(‘vs (Fuus Htahhi Warb and F laevxqaia 
Vahl) with their dens<* leafy ciowns and the ciipeA {('htsta ; )sra 
pTac(| ) with its dark gieen foliage stand in eontiast to the procediuff 
but attract less attention unless s(*eu on the ])rofile ot the hills 

At tfie present time, practieall.v all the land in the valleAs be 
tween these limestone hills is under cultivation or in pastuie but 
at tlie bases of the hills tliere aie nariow /ones composed of niaii> 
weedv s])ecies intermixed with large heibaceous plants, shrubs and 
small tr<*sh The most abundant slinibs are higuillos or Pipers, the 
most common being the higuillo (Pipiy aduncftm L ) Othei more 
01 less conspicuous species are camasev {Muoina laevxgata (L) 
rabo de raton (Dnqqifw hirsuta (daeq ) Britton), Santa Maiia 
((> mut iHtoiafa (L ) Seh Bip ), with the large herbaceous basquiua 
(Poihomorphf pdtafa (h ) Miq ) and Critoma pot tone en^is (Urban) 
H & W Tlie most common weedv herbs an* the lengua de vaca 
(EUphaniopus mollis IIBK ), and Margarita silvestie {litdens pi1os>i 
L) 

Alxive this lowest zone is a dense thicket (Fig 6) of shrubs and 
small trees, usually from 3 to 5 meters in height which extends to 
the top of the hill This thicket includes a large number ol species 
but so scattered that no group appears to be predominant Our 
obseivation led us to believe that the most abundant species are 
garrocho {Quatanbaia iHfbmata (Sw ) Poir), higuillo (Piper 
amalaqo Ij ), laurel loseta {^ecfatidra patens (Sw ) Griseb,) the 
hueso (Putamnui pinUindta Sw ), ceni/o or espinosa (Zanthoxqlum 
martxnuinse (Lam ) DU ), hoja nienuda (Eugenia proeera fSw ) 
Poir ), caracolillo (Truhtlui palhda Sw ) and the shrulis Pst/(hoina 
pubescens Sw and Aealypha po^otnensis Mueir Arg The most 
conspicuous of these is the cenizo or espinosa which has verv promi 
nent, stout, vfonical thorns on the trunk The cujwv tiees (Cluxw 
rogca Jacq ) may start directly m the soil or nianv grow epiplij tically 
on the rocks and trees for a long time, sending out long aerial roots 
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which may cling to its support or swing free in the wind. They are 
frequently suspended from the face of the cliffs and resemble long 
vines. The supporting trees are frequently destroyed, leaving the 
cupey standing as an indeiiendent tree. The Palo de Maria (Co/o- 
phyJum antillanum l^ritton) with its smooth glossy leaves of unusual 
venation the jficana (Manillara niiidia (Sesse & Moc.) Dubard, the 
malagueta {AmomUt caryophyllala (Jacq.) Krug & Urban), and the 
guayabacoa or sebuoan {Bhetdia acuminata (Spreng.) Tr. & PI.) are 
very consfucuous. The shniby azota caballo {Malpighia coccigera L.) 
and Ihe encinillo {Drypeifs ilicifolia Krug & Urban) have peculiar 
holly-like leaves witli spiny teeth. Another characteristic shrub of 
this and other parts of the island is the poisonous guao {Comocladia 
glahra (Schult Spreng.) whicli also has spiny loaves. The guano 
{Ochroma pyramidale ((^av.) Urban) is a tree with peculiary lobed 
leaves, and the shrub Cureas hernandifolius (Vent.) Britton with 
its lobed leaves are also very characteristic. One of the most i)romi- 
nent is the muneco, {Dendropanaj. arbonum (Ij-) Dene. & PI.', a 
tree with very conspicuous, crowded, c'ompound leaves conposed of 
broad leaflets. The spiny trunks of palma de eoger {Badris acan- 
thophylla Mart.) and es{)iiiosa {Anthacanthus spinosiis (Jaeq.) 
Kccs), are conspicuous but not abundant. The gesueriad {Peniarhor 
pliia aibiflora Dene.) is a wide-branching shrub of one of tw^o meters 
growing very commonly in the crevices of the cliffs. 

The entire thicket contains a tangle of vines. Some of the most 
prominent an* the true zarza [Aiacia ripuria IIBK.) wliich is veiy 
stout and tlioniy, ininga-mosa {Tragia colubilis L.), in which both 
stems and leaves are anned with stinging liairs, liana uiiada {Bacio- 
cydia Unguis (L.) Mart.), bejuco dc sopla {Elsota uirgata (Sw.) 
Kuntze), dungey {Umilax conaaa Spreng.); bejuco de mona {(Us- 
sampelos Parcira L.), bejuco de costilla {Sa’jania polyphylla (L.) 
Raldk.), bejuco de prieto {Hippouaica voliibilis L.), bejuco de toro 
{Stigmaphylhn iomentosum (I)esf.) Ndz.) and Kjcogonium rtpan- 
dum (Jacq.) (^hoisy. Tlie vine-like grass La&iavis sorgho%dca (Desv.) 
H. & C. is also abundant. 

The epiphytes were probably abundant in the primitive forests 
but are comparatively few' at the present time and arc usually found 
on the exposed ledges of rock. One of the most striking in the flor 
de culebra {Anthurium acaule (Jacq.) Schott) which has bright 
green leaves a meter or more in length which grow in large roscltes. 
The calabazon {Philodendron KrebsU Schott.) climbs the trees and 
droops over the cliffiy. The thick succulent climbing stems of gun- 
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gal£u {Vmilla Eggerm Rolfe) with their thick green leaves are also 
quite common. The erizo (Pitcaimia angiistifolia (Sw.) Bedoute) 
occurs in masses on the rocky ledges and several other species of 
bromoliads in sterile condition were observed, most commonly on 
the jagiiey and cupey trees. 

The herbaceous plants are decidedly subordinate both in number 
of species and in niun))or of individuals in each species. The largest 
is the bijao or narciso {Alinnia aromatica Aubl.), which reaches a 
height of more than two meters. The plants of Zamia latifoliolata 
Preneloup are more common although not abundant. They are very 
widely distributed and frequently become abundant in new clearings. 
The sliade-loviug grases carriizo (Ichmtnthn^ pallens (Sw.) Munro) 
and prenda do oro {Pharus glaher HBK.) are common but do not 
form dense growth. The yerba raaravillu {Ruellia coccinca (L.) 
Vahl) is made conspicuous by its scarlet flowers. ^Madre selva {Pilea 
microphylla (L.) Liebm, yerba de culebra {Pilea nummulariaefoHa 
Sw.) Wedd.), yerba de medio real {Pepproniia rofundifoUa (L.) 
HBK.. and P. magnoliaefolia (Jaeq.) A. Dietr.) are more or less 
common on the shaded cliffs. There are two common ferns and a 
number of otlier sj)ecies that arc met with less fre(|uontly. The most 
common are Poly podium phyllifidia L. and Adianlum cristatum L. 

This type of v(‘getation is practically the same over the scattered 
hills and limestone^ bluffs of the Quebradillas formation. There is 
less variation from liill to hill than from the north to the south sloi)e 
of the same hill. The limestone strata dip about five degrees to the 
north and this slight inclination jirobably helps to maintain a better 
supply of moisture on tlie north side, which also has a somewhat less 
direct exposure to the sun during the greater part of the year. The 
north side of a hill usually supports a denser growth of shrubs, 
bromcliades, aroids and ferns. The leaf mold is deeper and the 
general appearance mesopliytic. The shrub growth of the south side 
is more open and contains more of a tangle of grasses {Lasiacis) and 
the true zarza (Acacia riparia lIBK.) which are semi-xcrophytic. 
The north side of the exposed cliffs will be covered with a dense 
mass of vegetation while those of the south may be almost barren. 
A continuation of human interference wdll result in a greater re¬ 
duction of the plant life to weedy species not relished by goats or 
other domestic animals. ** 

.1. THE RED OLAY-nOAM PLAINS 

Along the north side of the belt of limestone hills, are many 
valleys of varying areas and great undulating plains. The soil is a 
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red clay loam. These lands are very generally under cultivation, 
mostly to citrus fruits and pineapples, although there is a consider¬ 
able acreage of cane, some tobacco, vegetables and a few bananas. 
In some areas the pineapf)Ies grow well but in others they are more 
or less chlorotic, especially near the bases of the hills. It is well 
known that the lime in tlie soil causes a chlorotic condition of pine¬ 
apples unless there is an abundance of humus, (liomical tests of 
this soil show that the character of the pineapples is a good index 
as to the condition of the soil. In general the soil of these valleys 
is acid except at the bases of the hills where it is alkaline. It is 
probably a mixture of disintegrated limestone and ivolcanic soil 
!)rought down from points fartlier south with the decaying vegetation. 
The leaching of the lime from the surface layer and the accumulation 
of decaying plants very cpiickly produce an acid condition. 

4 THE POKESTS OP THE LOWLANJ) WHITE SANDS 

Areas of wliit<‘ sands lietween the limestone hills and the ocean 
are frequent along the north coast. They are supixmedWo be the 
result of disintegration of the hills and are designated as the Areedbo 
sands. They are most extensive In'tween Manati and Dorado but 
are found as far east as San Juan. They arc very generally cul¬ 
tivated, the most important crop being sugar cane. The only ex¬ 
tensive develo])raent of natural vegetation was found on the estate 
of Miss Livingston, west of Dorado. Our des(»ription was j)repared 
from a study of plant life of this estate (Fig. 7). 

The land occupied l)y this forest is flat, level and very little above 
sea level and has few small depressions and streams. A slight ele¬ 
vation on the sea shore, formed by wind-home sands is covered with 
a beach thicket. The soil is composed of white, calcareous sands of 
unknown depth. The surface is covered with a thin layer of humus, 
fallen twigs and leaves, which gives a brownish stain to the underly¬ 
ing sands for a distance of two or three decimeters. The surface 
is thoroughly shaded and very moist. The upper layer of soil is 
filled with feeding roots. The trade winds do not penetrate the 
forest more than 50 meters and the conditions are especially favor¬ 
able for a mesophytic forest. 

The dominant trees are only about 20 meters in height; the lum¬ 
bermen having left a very few veterans. There has been no complete 
removal of forest and therefore trees of all ages from the few veterans 
to seedlings of less than one year are to be found. There are few 
shrubs and still fewer herbs. There are two species of trees of special 
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interest because of their size and abundance; the maniey (Mammea 
americana L. and the Santa Maria (Calophylum anUllanum liritton) 
both of which reach heights of 20 motel's (60 ft.) and have tninkB 
of approximately one meter in diameter. Tiiere are numerous small 
trees and seedlings roriiiiiig about onc-lialf tin* ground flora. Mu- 
neco (Dendropanajr arhorvmn (Ij.) Dene. & 1*1.), is ever jiresent but 
its slender trunks rarely exceed 10 meters in height- CHipey ((^htsia 
rosea Jaeq.) is eonspieiious because of its senii-e])iphytie haliit, the 
presence of its long, stout, aerial roots and the color of it** Icaves- 
Almacigo (EJaphriiim Siwaruba (L.) Kose) is abundant, malagrieta 
(Amoniis raryophyllata (Jactj.) Krug & rrban) is common and at¬ 
tains a height of 20 meters. The royal palm or palma real (Koysftniea 
borinqiiena (Jook) is very generally found in the low wet plaeiSL 
Small trees of ])omarosa (Jawbos Jumbos (L.) Millsp.) are ^erjr 
abundant along the trails, frecpiently forming thickets. Other spe¬ 
cies of trees suiliciently prominent to lie mentioned are the acpiiloife 
{Laugeria rcsinosa Valil), the cenizo (ZanihoxyUtm morlimcense 
(Lam.) I)(\), sapote de costa (Manilkara duplicnta (Sesse & !\loe.) 
Dubardj, guayalsita {Diospyros (be^uisltr (Kelz-), higuerillo (Enal- 
lagma laiifolia (Mill.) Small), the corozo palm (atroromia aculeaia 
(Tacq.) Lodd.), the shrubby yaita (Oymnavfhes luvida (Sw.) and 
av* .pillo or laurel (Sectamirn voruvea (Su.) Oriseb.). 

Seedlings of large trees are quite numerous but the frequent 
cutting prevents the development of a foiest. The most abundant 
shrub is the bcjuco de berraeo {Vhiocowa alba (L.) niteli.) and 
the second in abundance is Pipir vifnfolium Lam. Other more 
or less prominent shrubs and small trees are rasea-garganta (Para^ 
thesis serrulata (Sw.) Mez), hoja menuda (Eugenia monficola 
(Sw.) Urban), eafeillo (Vas*'ar%a guianensis (Aubl.) Urban), pale 
moro (Psychoiria undata Jacq.), higuillo de liindii and (Piper 
Amalago L.). The vines and viney shrubs are few in number but 
the most prominent are: the thorny eseambron (Pisonia aculeaia 
L.), bejuco de garrote (Hourea surinamensis Miq.), gungul^n 
(Vanilla Eggersii Rolfe), ufia de gato (Bactocydia Vngnis (L.) 
Mart.) dunguey (Smilax voriacea Spreng.) and l)ejuco de toro 
(Stigmaphyllon tomeniosnm (I)esv.) Ndz.). Epiphytes are few and 
consist mostly of sterile Bromeliads; the small* orchids lonopsia 
eaiyroides (Sw.) Rchb., Beadlea ^eranirhoides (Oriseb.) Small, and 
hiparis data Lindl; the ferns. Polypodium phyllitidis L., P. lycopo^ 
dtoides. L. and Nephrolepis exaltata (L.) Schott, are rare. The two 
low grasses Pharus glaber HBK. and Ichnanthus pallens (Sw.) 
Munro are quite common. 
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The slight depressions previously mentioned eontain a thin layer 
of wet miiek, resulting form the de<*ay of the plants, hut the •oily 
changes in the forest are due to an increased number of royal 
palms (Roysfonen horinquena (^ook) and thickets of pomarosa 
{JamboH Jambos (1j.) Millsp). Some few of these depressions eon- 
tain a little muddy watej* and suppoil; growtlis of eiieas or cat-tails 
(Typbu angustifolia L.). 

There are no evidences of physiographic changes in progress at 
this time, with possible exee])tion of the small deiu’cssions, which might 
result in fiii*ther changes in the plant life. There is no eertainty 
that this is the true climax association of the region, because the 
continued leaching of the lime and increase in humus might result 
in another sii(*cession, with the following vegetation passibly the 
same as the extinct forest uliich at one time o<*cupied the alluvial 
plains of the region. 

5 SECOND OROWTH TlfTCKETH OF THE WTITTK H\Ni)S 

The removal of the forest from practically all of thj*white-sand 
plains has resulted in a shrub thicket over that area. Special at¬ 
tention was given to this type of thicket as found along the south 
shore of tlie Laguna Tortuguero. The surface of this region is level, 
frequently broken by shallow ravines which are occupied by intermit¬ 
tent streams during the rainy reasons. The soil is a i>ure white 
sand with a relatively small amount of humus. Tlie result is a low 
water-holding capacit,>, high surface evaporation and a rapid run¬ 
off of surface water; all of which tend to produce a xerophytic 
environment which has its effect on the jdant life. 

The thickets are not continuous but alteniatc wdth open places. 
They are most highly developed in the ravines, are from 8 to 5 
meters in height and almost impenetrable. Tiu* high, open places 
are mostly barren but su|)port a limited grow^th of the low shrul)s and 
herbs. (Fig. 8.) 

Of the trees and shrubs in this fonnation, the most common is the 
icaco (Chysobalanus Icavo L.). It is a bushy plant, one to two meters 
in height, or sometimes higher or with the lower branches resting 
on or near the ground; under favorable conditions, plants of various 
ages grow close together. The second in abundance is the tree, ma- 
ricao {Byrsonima spiratu (Cav.) DC.), wdiich is tall, erect and rather 
slender. The next in importance is rama meiiuda (Myrcia splendens 
(Sw.) DG.)^ which is a bushy shrub or small tree with a glossy dark 
foliage. Other shrubs and small trees of these thickets are tintillo 
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{Band%a mitts L ), Santa Maria {CalophijVum anttllanum Britton), 
camasey (Mtconta ra(cmosa (Aub) DC and M ptasina (Sw ) 
DC), maray maiay {EcastophyVum Eiasiophylliim (L ) Britton), 
cafeillo cimairon (CoAearm Sw ) eeiezo (Myuxa (enfem 

L ), caneld {Aitoditluhum saluifolium (Sw ) Griseb ), hoja menuda 
{^Myuta (titifoJHi Aubl ) T’rban, and 'laonabo pnhim iiUins (D(^ ) 
Britton, all oJ which at this time iia\e about the same heu(ht and 
bushy form. The llagiumo {Didymopavai Moiolofoni (Aubl ) Dene 
& Pn IS not abundant but is eonspieuons because of its large leaves 
with bion/ed lowei suilaee The otcasional thickets of coio/o palm 
(Aaoiomta aciiUaia (Jacq) Lodd ) aie quite piomiiient 

The vines aie neitlier abundant noi distiiuiive The most notiu 
able are tin dungue> {Smilai (omma Spieng ), bejueo de sopla 
(Etsota ntqaia ^Sw ) Kunt/e;, liejueo de mona ((hssampdos Pat<i)a 
L), and Cissi/s aoso L C Kieli There aie no epiphytes Theie 
aie ]))a(ticaU\ no heibaiious plants undei the iqdand thickets but 
in the moister plaices at the bottom of the lavinc^s aie lound scalttied 
individuals oi altea {\(psiKt aqiiatua (Aubl) Naud), gia^illa 
{Isdiscapilla suhulaia (L ) Bainh and Ai/hs Elhotfn Chapin 

In the flat open places tlmie is a chaiacteiistu shiubb.v and 
heib ‘eons vegetation consisting ot a spaise giowtli ol aiaMi llo 
{As(yrum hijpnuoidis L ), hediondilla ((liainat nslu diphylla (L ^ 
(Trcciu), niatiaca {C)oi(dana ufusa L M ttaiatpits poitotut 
Uiban, Poilulaca pdosa L and (Uadoina tantpjtnna L 

This legion has undoubtedh been cut oven maii> times loi liicl 
and the resulting change in enMionment ])iol)abl,\ accounts toi the 
presenie ot so many species not lound in the Livingston toiest 
82) This (diauge in enviionment has lieen so gieat that manv ot 
the original species have given wa.v to otheis bc»tlei suited to the iu*w 
(conditions Ot these new ariivals, the leaco {('hnfsobalanus limo L ) 
has the advantage because ol its pio\iinit.>, adaptation and efficinic> 
ot its edible Iruit lor migration Theieloie, it has lieiome the 
dominant shrub The liistorv ol these thickets will probably c*nd in 
the near futuie through the utilization ol the Land loi agncultuic. 
If undisturbed b}' man, the accumulation oi humus iollowed hy the 
better conservation of soil moisture might result in 'the re-establish- 
ment of a normal forest association 

b REVFRSION4RY SUCCESSIONS ON THE SAN JUAN 1 ORMATION 

The changes in elevation ot the northern coast line within receM 
time have exposed the San Juan consolidated sand dunes to the 
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direct action ol tlie sea The result is a rapid erosion and modifi- 
eatioii ot the second giouth tlucket eoveiings which are passing 
tlirongh a ieveisic)nrfi\ '-ueec^ssioiidl senes in ^^hleh the plants will 
eventiialh be clestio^ed Although thc»sc‘ successions aie logicall> a 
part of the inesaicli seiic»s, the\ also indieate a possible stage in the 
histoiy ot the \eraich senes as the ]»lant life assex latcnl uith ihein 
IS so (loselv akm lo that ot the coastal sand dunc»s in its enviionuieiit, 
chnairiKs and spccibc composition Tlit‘ietoic‘, we will discuss tlieir 
organi/ation iinclei the Miauh sciics 

SI WM \KY 

The noith coastal plain was oiiginalh ccneicd with a liinc‘stone 
deposit and the liighci paits wcic co\eied b\ man and leplaec'd 
1»V the tliukcts now toiind on the limestone hills IIc)we\cM iinieli 
ol this limestone stiata has benii Heliucd b\ eiosion to a base 1 \el 
which is (oveiexl with white calc an oils sands whieh also supp^tenl 
a normal imsophxtK ioiesi that has been almost entiiel} d(stic\cd 
h\ man Pait ot this (daiii is undei cultivation and part has been 
subje‘e‘t to lepcate^el cutting ten tucl The torest association was 
followcKl bv a tliickct association ot a diffewnt spi‘eifie composition 

C Tjil XiKVKcii SiRiis Ol nil Svnd Bmcmis vno Svnd Dims 

^snhsttKs 1— Buuhts anti Btath Thnktts 

The conditions ioi the development ot sand dunes is most ideal 
along the noith coast and soutli along the eastern end of the Island 
as tai as Fajaido Plava, a ie*gic)n which has a fiee exposure to the 
trade winds except in the sheltered eo\cs to the west ot the headlands 
ot the San Juan loimation, where the force ot the trade winds is 
gicMth ic*duce»eb and on the iiojthe*dste»in pait ot the Island, where 
an adcMiuate supplv ot sand seems to be unavailable* rnelei these 
conditions the saiielv bcMclus use giaduallv to a height ot one or 
two meters above sea leved and them pass into flat, saneh plains, or 
thev come into immediate contact with the volcanic lulls ol the 
CiTtacTous age In both cases we bnd tliree /ones ot vegetation 

(1) a beach association composed ot scattered heibaeeous species, 

(2) an association oi shrubs forming a semi xeropli.vtic shiub as 
soeiation, and (1) an almost unknown association, jirobably of forest 
which was lieyoncj the influence of the sea and which has been de 
strojed so that the* land might be UM'd toi agri ulture it is p*ob- 
aWe that the sarid.v maritime plains were ougmally covered 
with a forest similar to that of the white sand plain, and that the 
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older hills were covered with a differtMit tjpe of ioiest of a dif 
ferent genetic history, which was in geographic contact with but 
not related to the thickets 

1 Tm HF \OH V1««I» lAPlON 

The naiiow strip of exposed beach, l.ving between the watei and 
the edge of the thicket is usually fioin 5 to 10 inctcis in width and 
IS iiartly covered b\ herbaceous species, which aic‘ dcstio.ved at 
irregular intervals by the excessive wave a**tion Tlieieiorc the flora 
consists of spcMies tliat can be \ci,\ cjiiickly re c‘stablisbc»d lioin sc‘t*ds 
01 veg(‘tativc paits or from plants that tiail clown tiom the higher 
tlnc*kc»ts The* most prominent aic the two vine's, bcjiuo de nlava 
{limnoid Ptsiaptfu (L ) Roth ) and mato dc la plava {(Uuh vah 
inanhma fAulil ) Thou), tlic shrubby Chummskpc hmifolw (Lam) 
Small, the tine hc'ibs mostacilla de mai ((^alth famfolata Willd ) 
() E Schul/), and hot on bianco Bonaia lohaUnia (L ) Me.ver 
the glass matojo cle plava (Spoiohohis nujimt ns (L) Kiinth) and 
the thiee sc'dgc's nnhustifhs spaihiuui Roth, KifUinqa paunana 
[jam and Hi mum mantuna Aubl It will be icMclily seem that the 
plants aie cmgagc'd in a continuous stniggle loi the possession of the 
land in which it is impossihle to gam a peimanent hold Tlie plants 
aie (lestioyc'd bj c^veiy stoim and new ones dc'vc'lo]) in a slioit time 
The iinmliei ot individuals of isuh spc'eic's and their loiation deyn'iids 
piimaiilv on the dispersal and germination of senuls and vegetative 
parts 

J Tin BP VOH IHICKLlS 

Tile lower margin ol the beach thicket maiks the uj)|)er limit ot 
the ordinary storm-wave ac*tion The most cons])ieuous spc'cie's is the 
shiubb> nva de playa {Coaolobis uvifim (L ) Jac*q ) which is 
usually most abundant, ranging fiom low sliiubs to small si/c‘d tiees, 
depending on exposuie or piotection fiom the wind The icaco 
{Chnfsohnhmns ham L ) is second in impoitanc*e and usiiallv faithe'r 
back from the shore and more ])iotec*ted trom the wiiiel The as 
soeiated species are the shrubs borboiem {Staivola l^htminu (L) 
Vahl), eariaquillo de Santa Alaria {Lantnna involiu lata L ), tinti- 
llo ilfandm m%iiH L) anil {Indigojera siiUtiduosa Mill), the vine 
mato a/ul {Guilanthmt irisfa (L ) Small, and the herbs matraca 
(Crofalaria rdusa L) zar/abacoa enaiia {Slqlosanlhts hamafa (L.) 
Taubert) and margarita (Bidftis pthm L ) 

An excellent example of the wide beach thic*ket was studi(*d at 
kilometer 36 east of Mameyes At the lower jnaigin the nuinb»r of 
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species is few and individuals usually not more than one meter in 
height; but in passing to the higher levels both the number of spe¬ 
cies and the heights of the individuals increase, some of them at¬ 
taining as much as 5 meters. The thickets also become dense and 
almost impassible. 

The jayajabieo (Eriihalis fmticosa L.) is the most abundant 
shrub but other common and characteristic shrubs and small trees 
are the wattle {Eugenia axillarix (Sw.) Willd.), the cachimba 
(Rauwolfia fefraphylla L.), the balsamo {Citharexylum fruticosum 
L.), the azueares (Jacquinia Barbasro fLoefl.) Mez), Ernodea lit- 
f oral is Sw., palo moro (Psycholria undata Jacq.). One of the 
most striking plants of this fonnation is the aleli {Plumiera 
alba L.) with its slender branches projecting above the surround¬ 
ing vegetation. The whole thicket is interlaced by a tangled 
mass of vines such as mato azul (GuHandina crista (L.) Small), 
the dungucy (Smilax (oriacea Spreng.), the bejuco de Costi¬ 
lla (Serjania fwlyphylla (L.) Radik.) and the pega palo (DisftHis 
lactiflora Vahl) I)(\). The development of this thicket is accom¬ 
panied by the gradual disappearance of the pioneer shrub and small 
tree growths of CovcoloJm, Chysobalanus and Scaevola to which we 
have previously referred. At a distance of 50 meters from the ocean 
we meet with a tree growth consisting largely of roble bianco (Tabe- 
huia paVida Miers), almaeigo (Elaphrium simaruba (L.) Rose) and 
tortugo amarillo {Sidcroxylon foduHssimum Jacq.), which indicates 
a completion of the transition trom a beach to a forest environment. 
The land back of the thickets has been utilized for pasture but the 
few remaining trees indicate that the area was originally occupied 
by a mesophytic forest, which we believe was similar to that of the 
forest on the white sands near Dorado (see page 32). 

At Dorado, the narrow beach is bordered by a very narrow /one 
of beach thickets in which the nva de mar {Vovvolobis uviftra fL.) 
Jacq.) is the dominant species. The narrow zone is in close contact 
with the mesophytic foi*est hut several tliicket species, such as ca¬ 
chimba Rauwolfia ictraphylla L.> and jayajabieo (Eriihalis fruHcosa 
L.), are prominent near the shore. At Mameyes the ])reaence of 
young trees of roble bianco (Tabebuia pallida Miers) near the 
thickets may indicate an attempt of the forest to establish ilself 
closer to the shore. 

The sand of the thickets appears to he stabilized as far as the front 
margin, and the variations in heights of the individual plants ap¬ 
pear to be due almost entirely to the action of the wind. Each 
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dirab is slightly taller than those in front of it and nearer the shore 
wiiieh results in a gradual slope from one meter to the height of a 
mature forest. Young trees occupying advanced positions under the 
didter of the thickets cause a steeper pitch and if undisturbed the 
fhidmt sone would become narrower and narrower until it would 
ooenpy a very narrow strip between mesophytic forest and shore as 
at Dorado. The removal of the forest at Mameycs, followed by the 
repeated cutting of the young trees of the thicket for fuel has 
resulted in a comparatively wide thicket zone with a gradual pitch 
on the surface. 

It appears that the beach thickets are very similar to the dune 
thickets so far as their component species are concerned, but lead 
to different successional results. At Fajardo Playa the thickets are 
intermediate in composition between the beach thickets just descTibed 
and those of the mangrove swamps. They occupy a habitat inter¬ 
mediate in environment between that of the sand beaches and the 
coastal swamps, and will be discussc'd later (see pages 56, 63. 

Stibxeries B,—The Dune Vegetation 

There are two entirely different types of sand dunes in Porto 
Ri«o, dependent primarily on their ages. The younger series, of 
recent development, consist of loose calcareous sands. They are 
typical sand-dune formations and move freely under the influence 
of the wind unless held in check by a covering of plants The older 
series consists of sand which has been consolidated by an organic 
cement into a limestone rock, commonly known as the San Juan 
formation. This formation is continuous for the greater part of the 
distance from San Juan to Arecibo, the two highest points being 
the San Juan promotory on which the El Morro fortifications are 
located and the promontory on ivhich the Areciln) lighthouse is 
located. In some places this formation stands as a vrall protecting 
the land form the encroachments of the sea; in other places thi* sea 
has broken through. Small islands of this same formation which 
have resisted the action of the sea indicate that the formation was 
much more extensive in the past and that the shore line was farther 
out. In some cases the waves ha\e worn caves in this formation and 
Indian carvings which must be 400 years or more old indicate that 
the disintegration is rather slow. 

The San Juan formation consists of two or possible three parallel 
aeriea. The farthest inland is the older and averages about one kilo¬ 
meter in width and almut 20 to 50 meters in elevation above the sea. 
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The oontours are minded and flattened by eroaidn and deposits in 
tbe valleys. The youngest or coast series is narrower, lower, steeper 
end tlie summits shaped as might be expected in a comparatively 
recent formation. This series is in contact wnth the sea at many 
points and shows the eflTccts of wave action. At some points the 
sea has broken through (Fig. 9) and occupies areas between the old 
and the newer series and at some points the outer or newer formation 
has been completely destroyed. 

The active dunes are comjmsed of sands which have washed 
ashore and been carried inland by the wind. This sand was prob¬ 
ably derived from thc‘ disintegration of the old San Juan formation. 
When the old and now series arc intact, they arc separated by 
narrow valleys of fertile soil which are very generally used for agri¬ 
culture. 

The history of these dunes may be summarized as follows: 

(1) At some time in the past the general level of the land was 
lower than at present and the sea extended inland as far as ?fle 
region now* occupied by the inner series of <*onsolidated dunes. 
Large dunes were then formed and consolidated into the f>resent in¬ 
ner series of the San Juan formation. 

(2) An elevation of the land caused the sea to recede to the north 
and permited the formation of a new but smaller series of dunes 
which in turn w^ere consolidated into our present outer series of the 
San Juan formation. 

(3) This w’as followed by a subsidence of the land which brought 
the sea into contact with the outer or new' series and resulted in its 
partial destruction which is now in progress. The sands resulting 
from tliis destruction arc now being used in the formation of tbe 
artive dunes. 

It is impossible to predict wdtli any degree of certainty tbe future 
changes in this region. A future subsidence will result in the com¬ 
plete destruction of the outer dunes and allow the sea to attack the 
inner series. If the present level is maintained, the present active 
dunes will be<*omc consolidated. If the land is elevated, the outer 
aeries will be preserved, the active dunes will become consolidated 
and a new seizes of active dunes will be formed. 

The active dunes are of very little agricultural value except for 
the growth of coconuts which is rather uncertain under these con¬ 
ditions. On the other hand, the dunes fre(iuently encroach on and 
destrhy agricultural lands. Many small homes with their small 
plantings of yautia, sweet potatoes and tobacco are located on the lee 
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side of these active dunes where they are protected from the wind 
and the sea Small plantinjcs on the ciests of these dunes are in¬ 
variably jiiotectcd by wind breaks coiibtruited of palm leaves or 
other materials Tlie inner series are verv "enerall> under culti¬ 
vation, cane being grown on the richei soils while the poorer are 
used lor grazing and minor crops The valley lands between the 
inner and outer senes are veiy generally jdanted to cane unless ^hey 
are so low as to permit the entiaiue of the biaekisb watei, when 
they siippoit good glow tbs ot coconut jialms 

The history of the sand dunes whether active or old is \eiy 
closely connected witli the plant life upon them and nearl} all stages 
can be obsei\ed at the piesent time As soon as an active dune 
becomes (|Uiet, the plant life attempts to covei it, moving tiom the 
land side to the sc‘a, until it comes into direct contact with the 
destiiutive iorce ol the wind and wave The lesiilt is a tuither 
stabilization ol the sand which is soon co\en‘d In a giowtli ot thicket 
shrulis This tends to a tnithci stabilization ol tlie sand and the 
formation oi a toic»st association \nv change, such as a subsidence 
ot the land which cmables tlie sea to attack and destiov oi partly 
des'^io^ this lormation results in a icneision ol this senes and the 
fore s gne way to thickets which hnallj disappeai leaving a more 
or less barren Jiorc line which disintegrates under the action ol the 
wind and wa^es 

The mechanics oi a dune toimation nia\ be briefly summaiized 
as lollows The wind tends to caii\ the loose cIia giains ot sand and 
to cause a geneial leveling of the suilace, but anv obstiuction wliieh 
tends to ic‘duce the velocity ol the wind, also ieduces its earning 
power and causes it to diop its load oi sand liehind the obstiu'tion 
The result is the formation of a elune limited in heiglit b\ the height 
of the obstiuction and the torce ot the wind It the obstiuction be 
a plant whieh can withstand these forces of iiatuie live and g*ow, 
the dune will use giaduall^ so long as the tone ot the wind is 
strong enough to carij sand to its top 

Ilowevci, the development oi the sand dune is usually rnoie com 
plicated than we have indicated The me lease in lieight is nccessaMlj 
accompanied by an inciease in breadth and plants are necessarv tor 
the piotection of its slopes But the establishment of plants is not 
eas} and sometimes the dunes are destroyed b> the wind and wave 
befoie thej are completed As the dune me leases in height, the 
force of the wind at its summit is also increased and sand is blown 
over the top and falls on the lee side Plants vary greatly m iheir 
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ability to live under these adverse conditions and the dunes vary in 
size with the character of the plants which are continually trying to 
cover them. The dunes of the north coast of Porto Rico seldom ex¬ 
ceed fifteen meters in height. The small dunes tend to unite and 
form long ridges, parallel to the diorc. Any break in the plant life 
of such a ridge dune, either by nature or by man, permits the wind 
to attack the structure and start disintegration. If this break is not 
closed, more and more of the vegetation will be destroyed, and a gap 
formed through which quantities of sand will be carried to start a 
new dune on the lee side of the old one. 

Sand dunes vary greatly in gimeral appearance, in size, in topo¬ 
graphy and in the plant life which covers them. The beach may 
be broad or narrow, the dunes large or small, isolated or united, the 
sand motion variable and the plant life of different species. Some¬ 
times the plant life a])pearh to have the advantage in this continuous 
warfare with the winds and waves, covers the dunes and extf*nds 
to the limits of wave action. Sometimes the wind and wave arl^lenr 
to have the advantage and the plants may give way or maintain 
themselves with difficulty. Sometimes the wind and the weaves un¬ 
determine large trees and cause them to fall, and at other times the 
wind carries the sand in such quantities as to bury shrulw and trees 
and to threaten small buildings and gardens. 

A study of this apparent chaos of topography, plant life and 
wind action, reveals certain fundamental principles and radically dif¬ 
ferent types of environment which are subject to variation and change 
from time to time. The most important types of environment are: 
(1) The type within the limit of salt water which prevents the 
growth of land plants. (2) The type resulting from the deposition 
of sand by the wind, such as are found on the lee side of every 
cluster of plants and opposite every break in a dune; here we find 
such plants as can withstand partial burying and grow as rapidly 
as the sand accumulates and trailing vines which maintain their 
anchorage while their long stems ride over it. (3) The type in 
which the sand is removed by the wind and the vegetation consists 
of old individual plants which were established lH‘forc the excavation 
started. (4) The type in which the surface of the sand is stationary 
and the mass effect of the many species of plants is to maintain its 
stability. 

The variations in the amount and general appearance of the 
vegetation on these sand dunes is due to the variations in these four 
types of environment. The force of the wind and the rapidity of 
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the moyement of the sand will naturally influence the number of 
species and the number and size of the individual plants of each 
species. The vegetation will necessarily be sparse and limited to 
those species which can endure the unusual stress of wind and sand. 

1. THE BKAOH VEGETATION 

The shore of the north coast throughout the Tertiary formation 
had a sandy beach of varying width which is occasionally broken 
by the headlands of the San Juan formation and by the estuaries of 
the many rivers. The plant life of this heach is practically the same 
as that previously described, except that it is somewhat more sparse 
as the result of greater wind and wave action, which has reduced 
the number of plants to the minimum. In many places no plants 
are to be found below the margin of the dune thickets and in other 
places the number is small. Probably the most outstanding jdant 
is the yerba de sal {PMoxeniR vcmticularis (L.) Nutt.) (Fig. 10) 
which is usually established closer to the ocean than other plants. 
Its prostrate, red, flesliy stems spread over the sands and it is an 
important factor in the building of small dunes. Associated with 
it on the beach are the bejuco de playa (Jpomoea Pes-eaprae (L.) 
Both.), rooted above the beach and trailing down over it; and the 
grass matojo de playa (Sporobolvs virginicus (L.) Kunth), which 
migrates along the beach by means of shallow rhizomes. There was 
also scattered individuals of the herbaceous mostacilla del mar {Ca- 
Hie lanceolata (Wild.) O. B. Schulz) and Diodia maritima Tlionn. 
The shrubby Chamaesyce huxifolia (Lam.) Small is rare. 

3. THE 00000L0B18 UVIFEBA DUNES 

A little above the zone of wave action, the sand is comparatively 
quiet and several types of dune-forming plants are to be found. 
One of the first is the shrubby Chamaesyce huxifolia (Lam.) Small; 
another is the herbaceous Diodia mariiinw Thonn., and the sedge 
Remirea maTtiima Aubl., all of which tend to hold the moving sand 
and start small dunes which may attain the height of one to three 
meters. The lee side of these small dunes is favorable for the uva 
de playa (Coccolohis uvifera (L.) Jacq.) which is the most important 
dune former of this region. Itsi extensive root system holds the 
sand and the shade of its broad leaves prevent surface evaporation 
to some extent and thus holds the sand which is blown under the 
thicket. Under the protection of this plant, the dunes grow rapidly 
and frequently unite into ridges (Pig. 12). The spread of this plant 
gradually forces out many of the pioneer herbaceous ;)lants. Al- 
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though some otlier plants have the name habit they are much less im¬ 
portant as dune-formers. Some that may Ik* mentioned are: the 
shrubby bor])oron {Scaevola Plumierii (L.) Vahl.) and icaco {Vhrxjso- 
halafiux Tcavo Ij.), both of whieh are more a1)uudant and more im¬ 
portant in other habitats. The tuna brava (Opunha DiUenii (Ker- 
(}awl.) ITaw.) is eoinmon and forms tangled spreading mats three 
metei*s or more in width. "When protected by the shade of the 
(Joeeololris it grows slemlor and erect and is soon forced out. 

The estaWishment of the dune is usually followed t)y a growth of 
uva de ])laya {(\ vvifera), wliieh very rarely rea«*hes its maximum 
height of 15 metei’s in the dune environment. Its shade and falhm 
leaves help to hold moisture and inerease the organic content of the 
soil. Therefore, a new environment is formed in which we find an 
inerease in both number of si)ecies and indviduals. Among the latttT 
are the vines noyo (Ipomout (H'isato (Jacq.) Pursh), dunguey 
{Smilai voHacra Spreng.), Iiejueo de costilla (Scrjania pohfphj/lla 
(L.) Hadlk and the false guaco (Milxania crnufesla T)(\). The ?!lost 
ebaracteristic herb is the lirio (I!pan norallis decihiafa (•Iac(|.^ M. 
Roem.). The introduced species, the <‘Ocuisa {Vordplmv pifintf^Hsis 
L. Britton) and the bnija (Bnfophplhim pmiiafuw (Lam.) Kurz), 
are frecpient and often form large patches w’here the shrubs have 
been removed. Various other species come in from the cullivated 
grounds near the dunes. Certain other shrubby and arborescenl 
species also appear to a greater or less extent wdth the uva de jdaya; 
the most common are the icaco ((^hrijsobalanus Ivavo L.), the roble 
bianco (Tabchuia pallida Miers), the palo de ]\laria ((Udophifllam 
antillauum Britton), the palo de burro ((\fpparis Jlixausa Ij.) and. 
the escambrou Colorado (PHhevcHobiam rnpuis-rati (L.) Mail.). 
None of these attains a large size or surpasses the general level of the 
uva de playa because of the exposure to continuous winds w’hich 
checks the growth at a uniform level of about one meter. The vine 
siiceies of the more exjiosed situation, such as the bejnco de playa 
{Ipomova Pes-caprac (L.) Roth.) and the mato de playa (Canarali 
maritima (Aubl.) Thou.) trail over the occasional exposed places in 
the thickets where they are often associated witli batatilla (f/ww/oet? 
stolonifera (Cyrill.) Poir). Here the first colonizers are the shrubs 
(Diodia maritima (Thonn) the sedge {Remirea maritima Aubl.), 
the shrub {Vhamaespce buxifolia (Lam.) Small) and the vines ba¬ 
tatilla {Ipomoca xtoUmifera (Cyrill.) Poir), liejuco de playa (/. 
Pex-raprac (L.) Roth.) and the mato de playa {Canavali marVima 
(Aubl.) Thou.). 
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J I Hr Lll SLOP!* TIIKKETS 

The lee side of the jcrowinf? dimes has a eonsiderable proteetioH 
from the ^inds and is favorable for raan> plants One of the first 
arrivals is the herbaceous Dmha maniima Thonn, the sed^e Hie- 
mina mmitima Aubl ), the shrub {(luniunsiict Ininfaha (Ijam ) 
Small.), the vine batatilla (Ipomout stulomieta ((\\rill) Poir) and 
scattered trailinp; individual ot such jdants as bejiuo dc jdava if 
f\\-((il))ne (1j ) Koth ) and mato de playa (Uniavnh mmiUma 
(Aubl ) Thou ) As tlie dune approaclies the maximum in si/e and 
the lee side becomes stabilized, this sparse Rro\\th develojis into 
a dense thicket in v\hich the uva de ])la.\a ((Uxtolobis uvtfaa (L ) 
Jacsi ) IS usually the most prominent although it is occ asionally 
leplaced liy other sjieties Tlic stabilization ol the lee sloyie leads 
to the conservation ol the soil moisture, the addition ot oiRanic 
material and thickets which are taller, denser and composed ot inoie 
species than the thickets of the ridf»es The uva de yilava wliidi 
does not exceed a metier in height on the ikIrc, rises to the b vel 
of tlie ridt?e where its ]>roj?ress is checked by the lone ot the wind 
vFig 11) In fact the entire association of the lee side ot the 
d mes tends to f»row to a greatei height than the same sp(‘ci(‘s grow 
iiig in exposed filaces, and some new spenes, such as mangle botdn 
(Vonoiiupus (teda L ), ventiira {Iththi/orndhia pisapuhi (L ) 
Hitchc ) and the shrubby ja^ajabuo {Knthahs ffuUosa aie 
intiodudKl The alraendra {Tettmvahn Cafappa L ) Kig 111; is 
umhI extensively for Wriiidbreak and its seedlings are usually to be 
found 111 considerable numbers on the lee slo]>(» ot these dunes. 
The.v mingle to some extent with the uva dc‘ playa and become most 
abundant wrliere the original vegetation has been destroyed This 
specues is also influenced by the wind, it seldon rises above the ciest 
of the dunes and when exposed to the force of the wind shows a 
mueli greater branch development on the south than on the north 
side Witli the growth of the thickets, the vines persist but her- 
baceous plants are reduced in number or disappear When the 
shrubby growth is removed, the herbaceous v\eeds from neighlioriug 
flelds and gardens come in very^promptly 

1 lUE nUXh FORL&IS 

It IS difficult to tiate the later development of these dune thickets, 
as they are cut over as soon as the new growth is large enough for 
fuel However, it appears that the natural introduction of foiest 
species would gradually overcome the uva de playa and its shrubby 
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association and give rise to a mixed forest. Some of these species 
are: the conspicuous alm4cigo (Elaphrium simaruba (L.) Bose), 
the cenizo or espinosa (Zanthoxyhim marfinicense (Lam.) DC.) and 
the maray-maray (Ecastophyllum Ecastophylluni (L.) Britton). 
Intermingled with these are to be found the vines, mato azul (Owi- 
landina crista (L.) Small) and bejiico de toro (Stigmaphyllon tomen- 
tosum (Desf.) Ndz.). There are also scattered plants of Zamia 
latifoUolata Preneloup. Most of these species are represented in 
the second-growth thickets of the limestone hills and there is reason 
to believe that the stabilized dunes of the San Jiian formation were 
originally covered witli a mesoidiytic forest similar to that of the 
older limestones. 

The dune history may be summarized as follows: When the sand 
near tlie beach liecoraes sufificientl^ quiet to support plant life, it is 
more or less completelj^ covered by tlu‘ pioneer herbaceous species 
which soon give way to thickets of uva de playa. As the enviromicnt 
imi)roves, new species arc added, leading ultimately to a mixed 
forest. Th(» occupation of the windward side of the dune by plant 
life is less comi)lete tiian the summit and lee side because of its 
greater exposure to the wind. It is in these exposed places that the 
uva de playa will ])ersist luid that we find sucli plants as the grass, 
matojo de ])laya iSporoholns virginicus (L.) Kunth) and the yerba 
de sal {rhiloxit'us a nnu ularis (L.) Nutt.) as the outpost plants in 
space just as tlicy Avere the lii’st plant in time. 

fi SK<’OKT>VUY SUC('ESSIONS 0\ THE DUNES 

Many dunes ai*e destroyed before reaching maturity, sometimes 
by the removal of the sand when there is not enough i)lant life to 
hold it and sometimes by the too raj)id deposition of sand When 
a mature dune is completely occupied by plant life it is (juitc perma¬ 
nent unless a subsidence of the area exposes it to the action of the 
waves, or the vegetation is removed by man or other agents. A 
well-woni path across the top of a dune may permit the removal 
of sand by the wind and cause the undermining and destruction of 
the plant life. The destruetion of a dune by tlie wind results in a 
new dune on the lee side of the old one. Every stage of destruction 
and construction can be observed along our north coast. In a few 
cases in which the destruction is caused by wave action, the attack 
is at the base of the windward side of the dune, resulting in low, 
steep cliffs of sand held in place by the roots of uva de playa and 
favoring the growth of the yerba de sal {Philoxerus vermicularis 
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(L.) Nutt.). Tu most cases the destruction starts with a break in 
the plant life on the crest of the dune. The sand is removed from 
this break and poured over the lee side where it forms an active 
lee slope. Tlie break widens and the plants on its sides are under¬ 
mined, but the action is retarded by the uva de playa and its as¬ 
sociated species. If this continues the old dunes are completely 
destroyed and new ones formed slightly farther from the shore (Fig. 
14). In these cases the moving sands frequently bury the old dune 
tliickets. Some few species are able to withstand this action to some 
extent, such as the tree Santa Maria (Calophyllunt antillaniim Brit¬ 
ton). The bejuco de costilla (Serjania polxjphijUa (L.) Radik.is 
also resistant and is frequently found twining over partly buried 
thickets. The niato de playa {Canavali mariiima (Aubl.) Thou.) ap¬ 
pears to thrive under these conditions and is found rooting at the 
edge of the lee slope and trailing over it. A grass {(hnchnis caroli- 
nianus Walt.) and some other herbaceous species are less frequent. 

The I'apid removal of the sand in front of a break results in a 
flat beacdi which is neaidy or entirely d(‘Void of plants. It is dif¬ 
ficult to determine whether the small dunes on tliese flats are 
old or new. However, the old dunes arc* usually recognized by 
the uva de playa and other plants wiiich are larger than is neces¬ 
sary to hold tlie small amount of sand and which indicate that the 
dunes are decreasing in size; while the young dunes are occupied 
by small i)lants. The uva dc* playa being the most common s])ecics 
of the stabilized dunes is very naturally the most common on the 
disintegrating dunes, although other jdants are also present. They 
are the fehriibs, clavelou de playa (Bornchia arhoresoens (L.) DC.) 
and borboron de playa (Scaevola IHumicrii (L.) Vahl.) and the tuna 
brava {Opunlia Dillenii (Ker-Gawl.) Haw.). Even though such 
dunes are being destroyed by erosion on the vrindward side, they 
continue to collect sand in their lee and that area of deposition is at 
once occupied by the sedge {Bemwea maritima Aubl.), the herb 
(Diodia mariiima Thonii.), the bejuco de playa {Ipomoea Pes-caprae 
(L.) Both.) and other plants of the habitat. In one case a plant 
of eariaquillo de Santa Maria {Laniana involucrata L.) was noted, 
a species which is most abundant On solid limestone. 

All these activities in dune formation must be regarded as tem¬ 
porary. They may overrun fields (Fig. 15) and destroy plant life 
but they are finally stabilized. Eventually the supply of sea-sand 
is exhausted in a particular locality, the dune ridges protect the 
territory on the lee side and vegetation is stabilized. The compound 
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HericK of dune ridges along our north shores indicates that Hiiiie 
formation, destruction, and reformation and re(*apture by vegetniion 
has occurred repeatedly in the past. 

IJ THR VKCJKTATTON OR THE SAN .TUAX (’ONflOTJDATED DUNES 

The sand under the dense thickets tends to become firm and sc-lid 
and tliere is reason to believe that this is the first step in tlie con¬ 
solidation into limestone by means of an organic liinder. It is 
prolmble tliat tlie San Juan formation fFig. 9) started in tliis man¬ 
ner altliough many thousands of veal's were required for its com¬ 
pletion, and the vegetation of jirehistoric time may have been quite 
different from that of today. 

Tlie consolidation into the San Juan formation must liave been 
prec<*eded by a stabilization of sand dunes and must liave lieeii de¬ 
pendent on the vegetation of that period. Tt also appears that the 
plant life of the limestone rock and that of the stabilized dunes 
must have been similar. The thin soil of the San Juan linJ^stono 
of today is the result of the disinti'gration of that formation into 
a sand whieh has been modified by leaching and by the addition 
of organic material. This soil is jiractically the same as that of 
the newly stabilized dunes. The plant life of the new and old dune 
series is very similar but the additional species on the San Juan 
dunes indicates a gr(*ater and larger stabilization of the soil and a 
greater accumulation of organic material. 

The agimcies which have had soim* influence on the plant life of 
the crest and sides of the dunes attain their greatest efficiency in 
the intervening valleys where erosion from the slopes has formed a 
deep, rich soil. It is practically iin])ossible to tell the nature of the 
plant life of these valleys and slopes before it was removed by man 
and the laud utilized for agriculture. However, two summits unfit 
for agriculture are still occupied by remnants of the original vege¬ 
tation, although they have l)een cut over repeatc'dly. 

The present vegetation is a dense thicket of hhrubs, young trees 
and vinelB with a few herbs, in which the shrubby ieaco {(Imjsobalanus 
feaco L.) is by far the most abundant, forming almost impenetrable 
thickets around the margin and in all parts of thils area. A few 
plants of the uva de playa {Vovcolohis uvifera (L.) Jacq.) still 
persist in the more exposed places where it is difficidt for other 
plants to get a foothold. Many other species which are character- 
jstic of the active dunes show the similiarity in environmental condi¬ 
tions but many additional species also acciir. Among the more com¬ 
mon are such trees as palo de Maria {CalophuUum aniillamum 
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Britton), palo de burro (Capparis flcxiiosa L.), roble bianco (Tdbe- 
buia pallida Miers), and limoiicillo de monte {Calyptravihes Sinte- 
nirii Kiaersk.); the Isbubby berenjena de idaya {Solanum persici- 
folium Diinal); the vine pega palo {Disticlis lactiftora (Vahl) 
DC.)» the chew stick or soap stiek (Gouavia htpuloides (L.) Urban) 
bejuco de costilla (Serjanitt polyphylla (L.) Radik.), the hejiieo de 
palma {Trichosiigma ociamlrum (L.) TI. Walt.), the aguinaldo de 
bianco (Jacquemontia nodifiora (l)esv.) (S. Don.) the Jierhac^'ous 
boton blaneo {Borrcria vvrficiUaki (L.) Meyer), the carniin {lUvina 
humilis L.), the mayn (Bron.vlia Pingiiin L.), and the ])nija (Rrt/- 
ophyllum idnnalinn (Lam.) Kiirz). These herbs are most common 
around the mar{?in and the madre selva {PUia mivrophylUt (L.) 
Liebm.) and {Chivvnna tefamlra (L.) Standi.) and other herbs are 
also quite common. The tall trunks of the almaei^o (Klaphrmm 
simaruha (L.) Rose) are conspicuous on the summits and .iajjiiey 
(Ficus laingala Vahl) and eupey (Clusia rosea .laccp) are common 
on the shady riortli slo])es where the conditions are decidedly meso- 
phytic. Tin* two most common vines are the ji:unRuleu ( VanUla Kg’- 
gersii Rolfe and ealabazon {Pit Hod end ran Krehsii Schott) The viney 
pitalaya or night-blooming cereus (Tlgheeretts trigonns (ITaw.) Saf- 
ford • is common on the trees and tin* dor de eulebra {Aitfhuriutn 
acaule (Jac(|.) Schott) forms large clumps on the exposed ledges. 
The striking similarities of these fragment*- and the thickets of the 
limestone hills indicate that they represent the same original associa¬ 
tion which was a mesophytie forest now completely destroyed. It 
representt*d tlie temporary <‘limax of both the mesareh and xerarch 
succession al series. 

7 DlSlNTE<JKATrO\ OF THK S V\ .IFVN DUNFS 

As previously stated, there were tw'o, possibly three, series of 
consolidated dunes of the Ran Juan formation. As the result of a 
subsidence the second is now in contact with and partly below the 
level of the sea, and is being disintegrated into sand. This is fol¬ 
lowed by a retrogressive succeteion in the plant life. Along the lee 
front of the outer ridge, clearing and pasturing, aided by the effect 
of the salt-laden atmosphere, have reduced the original forests to 
mere thickets, composed largely of thorny species. The moy?t common 
lipecies in these localities are the tuna brava {Opunlia IHIlenii (Ker- 
GawL) Haw.) which forms dense mats; crowded thickets of caria- 
quillo de Santa Maria (Lanfana ifivoJucrata. L.) and uva de playa 
(CoccoJohis iwifera (L.) Jacq.); and tangled masses of the vine^ 
mato azul (Oiiilandina crista (L.) Small). Other shrubby and small- 
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troo spoeica wlii(*li are more or less eommou are tlie coacorran (Elaeo- 
d(Vdntm xylocarpum (Veiit.) I)C.)» the aleli cimarron (Plumiera 
alba L.), the eajniiosa {Anthacanfhiis spinosus (Jaecj.) Ness.)> the 
Ventura {lahfhyomelhia piscipiila fL.) Ilitchc.), the aereno {Chiindr- 
lochia corymbosa (Urhan) llrittou, the icaeo ((lirysohaJu'nus Icaco 
L.) and Aryythamma candbans Sw. They are JiKprej^ated into 
dense and almost impenotralde thiekells, seldom more than one or two 
meters high and tangled with vines of pega palo (IHsticfis ladiflora 
(Vahl) IXD.'), bejiieo de eostilla (So'ja'nia pdyphylla (L.) Radik.) 
and hejueo de toro {SfiymaphylloH iomfntosiim (l)esv.) Ndz.) The 
small open plaees between the thiekets are (*arpeted witli a thin sod 
of grama Idanea {St( aolaphritm scrundaiiDn (Walt.) (Kuntz) and 
also colonized by numerous weedy species. 

Towards the top oi‘ the ridge, where tliere is a full exposure to 
the wind, many of these species disappear. The wattle {Eugenia 
axillaris (Rw.) Willd.), pei’isists as a small tree or shrub; the screno 
^Oundlachia eorymbosa (rrban) Britton) is the most eommoaishrub 
and one colony of lirio (IIyuu novallis declinaia (Jaeq.) M. Roem.) 
was noted; the vine, mato azul ((GuUandina crista (L.) Small) was 
rare or entirely absent. Tlie summits of these ridges, wdiei-e the bases 
are exposed to the sea, freiiuently show fissures parallel to the sea, 
indicating lines along which blocks of Istone will l)e broken off. 

Th(* outer Hlo])e]s an* in direct contact with weaves which are under¬ 
cutting and clianging them into steep or vertical cliffs (Fig. 16). 
Oavems are excavated and fissures formed through which the spray 
Ishoots to considerable Jieight. Projecting cliffs fall into the sea and 
are ground into sand. Tlu* wdiole effe(*t is one of disintegration. 
This process is very evident to the most casiial observer but it is 
also evident tliat it must l)e very slow as is indicated by the presence 
of old Indian carvings in some of the caverns. 

The effect on the plant life is evident. IMany species disappear, 
the strongest surviving longest. The flat poeketls of sand which are 
seldom reached by the salt spray support a limited plant life con¬ 
sisting of the two vines bejuco de plnya (Ipomoca Pfs~caprac (L.) 
Roth.) and mato de playa {Vanavali mariiima (Aubl.) Thou.) and 
the grass, matojo de playa {Sporobolits rirgwicus (L.) Kunth), all 
of whieli decrease with the increase of salt water on the lower levels. 
Seedlings of Sporobohvs virginicus and dwarfed plants of bellorita 
(Erigermi bellioides DC.) appear even in the small pockets but at 
the lower level they are quickly destroyed by the salt water. The 
fflirubby uva de playa {Coevalobis uvifera (L.) Jacq.)> icaco {Chryso- 
balanug Icaeo L.), borlmron {Hvaevola Phmierii (L.) Vahl) and 
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elaveloii do playa {Borncliia arbor<sieni^ (L.) DC.), wliieli cling 
touaoooiisly fo tbc huiall fissures on the side of vertical walls, become 
Ibiualler in size and fewer in nuinber at tlie lower elevations where 
the sea water strikes tliem more fre<|uently, and e\entually cling only 
to cre\ice& on the lee side of the walls (Uaveldn dc jilaxa (lUmuhia 
atl)or(S((ns (L.) DC ) seems to evtemi farthei toward the o(‘ean than 
any other s])ecies 

Dreaks in the San Juan formation ma> be seen at man.\ points 
along the north (*oast. They range from a few meters to a kilometer 
or more in width and some ol them are \ery old When these breaks 
are t*nt low enough for the jieiietration of sea water a more or le^s 
senii-eireiilar bay (Fig 9) is formed on the land side Tin* wind 
r,wee])ing tlioiigh th(*se breaks causes sonn* destruction of the plant 
life on the lee side o^ tin* dune ridge (Fig 17). Salt water dashing 
o\er the summits of the lower ridges aho aids in the work of destruc¬ 
tion Under these trying conditions the uva de ])la\a {(Umolobi^ 
urijaa (L) dac(i ) Fig 18) and cla^elon de playa (Borruhia ii)bo- 
(Ij ) 1)(^ ) appear to he the hardiest siieeies Rut e\en here 
each la\er of sand is o<*cupied by that small but sturd.\ pioneer grass 
(A'/ ivobolus virqmuus (L ) Kuiith) and by the shrubb.\ temporana 
\Sn,i(ntn manfwia Jj ). However, the whole process is that of de- 
struct ion of the rock and the ^egetation. 

0 SUMMVKY 

The sands deposited on the heath 1)^ tin* wau*s are carrietl inland 
b\ the winds The \ero])h>tic plants start a \erarch suecessional 
senes which stabilizes the mining sand into dunes This growth is 
characteri/ed In the u\a de pla\ti {Vonolobks urijfta (L.) .Iac<| ) 
ainl associated sjH»cies This reduces tin* eXfiosure to the wind, con- 
st*ines moisture and adds organic matter to the sands, and lln*reln 
Ja\ors the ineoniing of other species and the formation of dune 
thickets Occasional l»r(»aks in the dunes lead to the <lestructioii of 
jome of these thickets and the re\orsion of the plant life to the 
<viginnl iiioneer stage F\entuall,\ this dune formation is consoli¬ 
dated into limestone and covered with mesopliytic forest Submi*r- 
pence of the land exposes this formation to the wa\es w’hieh results 
in a greater or leas destruction of liotli rock and vegetation. The 
forests are reduced to thickets wdiich are finally destroyed. The sand 
which is formed as a result of this disintegration is w^ashed asliore, 
blown inland and eontributes to the formation of new^ dunes. The 
iiatural tendency of the plant life is tow^ards the formation of a 



52 the .lOUHNAL OF THE DEPABTMENT OF AGBICULTUBE 


mcsophytic forest and this \\ill be hastened by elevation of the eoast 
and retarded by snbmergenee. 

C.—Subserus iJu Wqctation oj Icaco Cay 

This ea> is a small island a few kilometers from Fajardo Plava 
and is the only cay that we visited It is eomposed of exeeptionally 
wtiite pure limestone with a beaeh of very recent sand deposit. Tlie 
plant life is very different from that of the mainland and is probably 
tyiiieal of the many similar islands in this vicinity Its flora has 
already been studied by Britton (‘M 

The island may be deseiilasl as made up of flat-topped, irregfiilar 
lulls nhieh do not exceed ^0 meters above sea level These lulls are 
the result of erosion and include at least three undrained depressions 
and maii.\ sinkholes The rainfall is liftht, probabl^ not mon* than 
40 Indies jier Near, and the drainai»e laruel.N into the sink boles 
The Ner,N thin soil is mostlN in ])its and crevices oC the limestone. 
The NNest«‘rn end of the Jdand is a flat shell about two meteft above 
‘‘Ca leNel and is coNered with a thin la>er of sand The lee side has 
r sandy beach but the wind waul side is abrupt The exposure to 
the influence of the high trade winds is reflected in the plant life 

Tlie sandy lieadies siipfiort a /one of iiva de i>laya ((\)((oIobis 
itrtfaa (L) Jaeq ) and othei species which are usually associated 
with it The original Ncgetation of the flats near the beaches has 
been remoNed and man.N coconut palms planted Presumably it NNas 
'•imilar to tlie beaeh thicket<H preMousl> descrilied but the older ])arts 
max liaxe been ecuered NMtIi xeroph.xtic forest On the windNNard 
side the u\a (b* ])laya thickets consist of a narrow strip at the fool 
(\ 1 he lull 

Tlie largest of the undraine'd depressions (Fig. 19) previously 
refeired to, contains salt or lirackisli water and is surrounded by a 
narroNN interrupted zom* of mangroNes llhKophora mmiqh L liein^ 
the ]>redominant sjiecies The otln»r two large* depressions lie above 
the sea le\el and one of them is oeeuined by the low h<Tl)a(*eous 
barilla {Itahs maritma L ) and the border zone eomposed of mangle 
boton {Covovatpus erf da Ji), the other is eompleteh filled wdth 
mangle boton In both eases the conditions fax or the leaching out 
of the salt and the maintenance of moisture liy drainage from the 
surrounding hills These conditions are faxorable for a vegetation 
similar to that of the limestone hills of tlie mainland and the begin- 
ing of their a‘/soeiation is already seen in the presence of jagiiey 
(FienH lufviqaia Vahl) 

The limestone lulls of the cay are covered with a xerophytie 
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chaparral (Fir. 20), usually not more than two meters in height, 
which shows the effect of the high trade winds The carioquillo de 
Santa l\raria {Laniana m\oh(crata L.) is the dominant species, and 
is aswiated with small numbers of other microphyllous shrubs. 
Among these are the corcho (Ph^oma Miho^dafa SwO, the escam- 
brdn (Rntidts mHi\ L ), the manto {Rhatoma (^to^so pit alum L ), the 
aleli ciniarr«hi (Plumieta alba L ), the escambrdu Colorado {Pifhtallo 
bum Ungiu\-(afi (L ) Mart), a/iicares {Jacqmma Ba)ha\(o (Ijoefl ) 
Me/), Jac(juiina Btrlan Spreng, (Union biiuhnus Vabl, Aiqijfham- 
fua (anduans Sw , MUddta calycina L C Rich, Chamacsyce 
artuulafa (Aubl) Riittou, the tioes espiuosa (Antha(anihu\ «*/u- 
vosu^ (Jaeq ) Nees) and Biinuha obovata (Lain ) A DC , the cacti, 
selniCcin or dildo {(Uphalottnus Roijdu (L ) R & R ), sclmcan {L(p- 
Uh(hus q'uadtuosfahts (Rello) R & R ) and tuna brava (Opunha 
Ddhnu (Kcr-Cilawl ) Haw ) Tbeie aic tew vines such as a^uinaldo 
de costa (Jaiqunnontia jamoHtnsis (dacii ) TTall I ) and babieio 
amanllo {Vrahtdis luita (L ) Rritton), but the lunbacc^ous ve^e 
tation is almost entiielv wanting 

Along the suinnut of the liumstoue bills and full.v exposed to the 
fia *0 winds is a dense tlinket of windswept, one-sided shrubs and 
Miiall trees oi bejuco ingle-. (Pappans (qiiophallophna L ), ])alo de 
lui 0 (Cappans ilciuosa L ) (♦oscorrim {Vlaiodindnnn nflocatpuui 
(Vent ) n(^ ) palo bobo (JUsouta subfoidata Sw ) (Fig 21), a/ieaies 
{JaiquiTua Baj basin (Locfl ) Me/) and In ion {Sfiumpfia iiuudima 
Jacq ) (Fig 22) 

In conclusion we may sav that the two most sinking teaturc^s of 
the vegetation are the lesults of the low rainfall and the liigh VMiids 
^^he lonnei tends to cause a dwarfing of the plant life and the 
lattei to give a more or less uniform level and a one sided giovvth 

D Tjif TIydxrcu Serifs or titk LuiOons \m) Ksiuariis 
1 iiii icnriis \M) PI \v V L.v\i> 

lUe itiaii^ livers of the north side of l*orto Rico are sub,iect to 
gieat variations in the amount of water Their couises through the 
nariow valleys of the mountains^and limestone hills are tortuous 
After passing the last senes of hills they flow at nearly sea level 
and broaden into estuaries The swift currents of the mountains 
are greatly reduced and a considetable part of the load of eroded 
materials is deposited This action through long pericKls of time 
and sometimes favored by elevations or subsidences, has resulted in 
the formation of extensive areas of alluvial soils or pla.va lands, 
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Knov^n as the Arecibo silt loam These lands are seldom overflowed 
and there is reason to believe that they were made by submarine*, 
littoral deposits If so, the first plant life following their uplift 
flmve sea le\el was probably a lialophvtie vegetation of mangroves. 
Tontinued elevation aecompanied by a leaching out of the salt made 
possible a sueee<*sional senes reaching a climax in a mesophytic 
lorest 

Tins forest has lieen destioved, but Air K 1) (\)16n, who has seen 
the last fiagments in the vieinitv of Baneloneta, tells us that it 
included the Santa Alaiia (Calophkilhim anfilJanuin Britton), the 
lohle hldnco {Tahrbina palhda iMieis) and main other species. A 
few trees of these tuo species still exist in the Mcinitv At the 
present time the rners ot this region flow through deep channels 
dn<l theie does not dp])eai to be am sue<*ession leading to a forest 
The (juiet wateis oi these streams contain small colonies of the two 
t^pes of floi de agna (Ca^faha (impUt Salisb and Pun opus (rassipf^ 
(Alait ) Button) At tin* edge ot the stieam is a fringe of Ifmphi- 
bions legetation composed of the anow leaf {Safptfarut Unutfolia 
) and the eneas or cat tails (Tifpha auqusiifoha L ) Thickets of 
the tall grass(*s c*ana de iiidia (Phiaqniitfs PhutqmiUs (L ) Kaisl ) 
and cafia eimairoiia ((hnuiium saqittaluw (Aiibl ) Bcmiiv ) are con 
spiciioiis but s(attei<‘d tcMtiiies of the plant life These plava lands 
are very rich and veiv fine foi agiieultuie especiallx the giowiiig oi 
sugar cane 

2 VQUMK M(,II\IJ0N01 1 ITl I K1 SH W VJl K T \C.OONS 

Many fresh v\ater lagoons and swamps are characteristic of the 
north coast The.v iiiav be the lesiilts of the sand dimes whi(*h have 
obstructed the natural diainage or the;v may be the result of i 
•subsidence which has diowned the months of certain rivers and 
caused the water to eollc'ct in the lowlaud back of the dune ridge^ 
Ijagnna Toitnguero (Fig 24), which covers an area of about 4 bv 
j kilometers to the northwest of Mauati, is the laigest of these 
lakes and the one to which we gave special attention 

The quiet watcTs of these lagoons and the small drainage ditches 
of the swamp support dense colonies ot flor de agna (Casfaha ampii, 
Salisb). In the shallower v^aters iieaier the shores are fiecpiently 
found smaller colonies of Nqniphouhs JlumholdUanum (IIBK) 
Knnt/e The I(*chiiguilla de agiia (Ptsiia Siiatwtfs L ) and flor de 
agua (l^iaropus (lasstpe^ (Mart ) Britton) also occur in some iilaees. 
CeraiophyUum thnuimm L and Poiamoqtion fluitans Roth aie the 
most common floating plants 
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The I'at-tail or eneas (Typha mgiisUfolia h.) frequently forma 
colonieH Hometimes of many acres. The sedge Mariscus jamaicensis 
^Crantz) Britton is allso abundant, forming pure colonies at the shore 
line or mixing with cat-tails. Very few other ])lants are associated 
with these two dominant species but a few plants of the aquatic fem 
(Blechnum imlwum Bnrm.) are scattered among the cat-tails. The 
cat-tails and Isedges are rapid formers of the black mud soil which 
grac^ually rises above the water level. They may extend for some 
distance above water level and probably were originally in contact 
with the shrub or even the mesophytic forest associations of the playa 
lands. However, it is impolssiblc to determine this point at present 
as all the playa lands now arc under eanc cultivation. Tn fact this 
crop is extended as far into the lagoon as specially selected varieties 
can be grown sucee^V^fnlly. 

. riTK MIJ1>»\NK VEOKTATTON 

The destruction of the cat-tails and sedges at the margins of the 
marshes is followed by a secondary association of V^everal mud-loving 
species (Fig. 25). The soil is always saturated and no species has 
I ncome dominant in this new artiociation. Tn fact this association is 
'\ci»" likely to he overrun in a short time by the cat-tails and sedges 
whii'h tend to re-establish themselves. 

The predominant species of these mud-banks are slender, erect 
sedges of which the most abundant is the junco dc espiga {Eleocharis 
interstinvia (Vahl) R. & S.). Other common sedges are Fimbrisfylis 
complanala (Retz.) Ijink, Eynrhosporn vypcroidvs (Rw.) Mart.), 
Eleocharis caribaea (Rottb.) Blake and a few others of similiar habit. 
Previous to the establishment of the sedges and between the clumps 
after cHtablishment are many herbs, such as the creeping yerba de 
culebra (llrumia Momtieri (L.) Drake) with its conspicuous Iduish- 
white flowers. Tlydrovotyic verficillata Tlumb. and the yerba de 
elavo {(^enfvlla asiafira (L.) Urban) have similar habits but are less 
frequent. Scattered plants of cat-tails are also common. 

* THE SANU B INK ^ KOET \TTON 

The thicKets of the white sands of Laguna Tortuguero have already 
been delscribed. The land occupied by these thiek(*ts slopes abruptly 
to the mud banka and wet sandy iJcaches which diflFer greatly in their 
plant life. The vegetation of the mud-banks is related successionally 
to the marsh vegetation of the lagoon but the vegetation of the sandy 
beaches consists of Sparse groups of species which represent migrations 
between the two types of plant life which have no suocossional rela¬ 
tions. 
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In the open siin in such localities, there is a scattered covering of 
clumps of the sedge Helena hirfella Sw. and junquito {FimbristyUs 
diphylla (Retz.) Vahl) the shruWiy herb yerba de cienaga (Aenchy^ 
nomene sensitiva Sw.) and occasional plants of various weedy species 
such as VerTkonia cinerea (L.) Less. In the Ishade of the overhanging 
thickets, the vegetation is even sparser, and the commoner species 
include such herbaceous plants a)s yerba de San Martin {Hauvagesia 
erecta L.), eamasey de eliareo (Acisa'iifhera Ariaanthera (L.) Britton), 
grasilla (ScHseapelJa suhulaia (L.) Barnh and Hetiscapella p'lisHIa 
(Vahl) Barnh.), Xyris Jitpicai L. C. Rich, and the orchid Ihidinm 
tortile (Sw.) House. 

5 'HTE BEVni THICKETS 

The shrubby thickets wliieli lie between the wet beach and the 
drj' sands at Laguna Tortuguero contain an interesting group of 
species. The water table is well below the surface but the soil 
moilitnre is maintained by capillarity, which gives a distineftneso- 
phytie environment. The shrubby growth of these thick(‘ts attains a 
height of from one to five meters and many individuals would soon 
grow into trees if it >Neie not for the repeated cutting of these areas 
for fuel. The icaco {ChripobalanHs leaeo 1j.) is the commonest 
Ispecies and grows abundantly on the liigher and drier places. The 
eamasey {Mieonia prashui (Sw.) i)(\ and M. vacemosa (Aubl.) 
DC.) are next in abundance. Other shrubs and trees of importance 
are the corazon {Annona glahra L.), the palo de eucubano {Oucifarda 
scahra (L.; Lam. the hoja mefiuda (Eugoiia moniivola (Sw.) DC.), 
badula {Icaeona guadthipt nsis (I)uch.) Britton), the eseambron 
(Randia mifis L.) and Clidtmw hnia (Tj.) 1). Don. The most (*om- 
mon vines are the maray-maray {Feastophijlhim Erastophyllam (L.) 
Britton) and the chiggernit (Tourmfortia hirsutissima L.). A fem 
(Odoniosoria aeuleata (L.) J. Smith.) is also quite common. Some 
of the plants of these thickets are no doubt invaders from neighboring 
semi-xcrophytic thickets, while others indicate a tendency towards 
a succession by the extinct lowland forest. 

(. SUMMMtY 

The hydrarch series of associations is correlated witli the usual 
physographic proc^ess of soil fomation and is re])rebented by a series 
of assoeiation)3 differentiated largely by depth of water table and 
partly by nature of the soil. The deeper water is occupied by sub¬ 
merged and floating plants, the shallower water by a marsh assoeiar 
tion of cat-tails and the mariseus Sedge, and the land above the water 
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by a mesophytic forest. Temporary associations follow the disap¬ 
pearance of marsh plants on exposed beaches, or appear between the 
mailshes and the adjacent forests of another suecessional series. 
The climax vegetation has been eompletely destroyed. 

K Tjih IlAiJtRCH Series ov (^oast\l Swvmps 

There is e^e^y gradation from the seashores exposed to ^ave and 
wind \^here the sand and shingle forms l)ca(dies and dunes to the 
aeaShores protect(‘d from wind and wa\es Most of the north eoa^t 
of Porto Rico IS of the fonner type n()\\e\er, there are many 
places of the latter type, uhich are of two general kinds* (1) The 
banks of the river estuaries where the salt water is brought m by 
the tide cSiid pioduces a saline condition for a considerable distance 
np stream (2) The breaks through the dunes ^vhich have permit¬ 
ted the sea to overflow the low lands of the lee side, producing 
more or less extensive «alt-water or brackish swamps, lagoons or bays 
depending on area and depth of water In the largest of these, such 
as San 4uan harbor and the lagoons east of San Juan, the dojith of 
water may be (*onsiderable, but their land-locked position minimizes 
th( effect of the waxes Their formation starts a series of successions 
which jnweeds to a climax through intermediate stages depending 
on the xaiiations m the salinity of the water 

Idost of the swamps of the noi*th (*oast «ire of this type and show 
certain fundamental similarities in their plant life, the variations 
depending on the dilTerences in area, depth of water, salinity and 
age of the swamps under consideration The larger areas show broad 
expanses of uniform ])lant life which sometimes covers hundred o£ 
acres, while in the smaller areas each plant association is limited. 
In the large, dee]) areas of ojien wdt<»r, the halopliytic vegetation is 
confined to narrow marginal zones. Jn the verx saline w'aters the 
vegetation is distinctly halopliytic xvliile in the comparatively fresh 
water the halophytes are restricted to the shore line and are rejilaeed 
by associations of the liydrarch series a short distance from the water. 
Jn general, the nature of the plant life depends on depth and salinity 
and file area occupied by each association on the gradient of ground 
unrfaee; a gradual gradient pro^^ucing uniform conditions over a 
large area, with similarly extensive development of ea(*h association, 
end a sharper gradient restricting the various associations to narrow 
«ones parallel to the margin. There are three well-marked associa¬ 
tions of this series in Porto Rico and it wdll be necessary to discuss 
the relationship between these associations and others of the xerarch 
and liydrarch series. 
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The typical pioiieei vegetation of such shores m the tropics is 
the mangrove or manglares composed of several species representing 
tlie first stage in the series There are several species of mangrove 
belonging to widely different families The common name applied 
^0 all of them is not due to anv taxonomic relationsliip but to a 
similarity of habitat and behaxior The mangroves are a distinct 
ecological unit and not a taxonomic groii]) and most of the features 
which they ])ossess in common are correlated with their enviioiiment. 
The most remarkable of these features is vivijiary In most species, 
icgardless of their taxonomic relations, the seeds germinate before 
railing from the tree As a result of the organic (ontact between 
parent and ofTsiiriiig the seedlings reach a large si/e before the,\ fall 
from the parent They aie either planted hy falling into the mud 
or they drift until anchored in shallow water hy the growing hxpo- 
cotyl Tins habit is well illustrated in the common mangle {Rlnzo- 
phota fnanqk L ) Tlio gennination of the seed is followeTl h^ a 
fomparatnch slight enlargement of the cotxledons and a xerj (on- 
spienons growth of tin* long, tnsitorm hxpoeot.xl whieh ma.\ attain 
a Icngtii of two or thiee de(imeters and a diameter of two or thrv*c 
(entimctcrs These >onng plants lemain attached to the paient plant 
for a year before tailing into the watei when* the> are easil> anehoied 
in the mud m an iipiight position Thex iiia> be anchored near the 
parent or carried h.x a eurieiit for a long disfaiieo When once 
established tliey also develop ])ro]) loots Sometimes thesi* pi op- 
roots grow from branches as inudi as five meters above the vvatc-. 
These roots eventually leaeli to the water and mud and form a tangle 
and covert the colonv into an almost impassilile tliieket The mangle 
hollo (AvKfnnta vtiida Jacq ) and sonic other species pioduee spe¬ 
cialized roots which grow veitically njivvard into the air These roots 
are known as pneuuiatophores and tniutiou in the trnnspoitatiou of 
oxygon 

The leaves of the mangroves are also fairly constant m shape and 
structure In our Porto Rican species they aio elliiitical, or nearly 
SO; smooth, dark green, thick, and assume a more or less ver1u*al 
position All of these characters appear to be correlated with the 
ph.v siological factors of their environment 

The mangroves are exceptionally good land builders Their 
crowded stems, aerial roots and numerous pneumatophores retard or 
stop the movements of the sea waters and the suspended material 
is dropped among them Since these plants ai-e confined to still 
waters, the suspended materials are mostly silt and clay which results 
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in deposits of mud. The falling leaves and twigs deeay and add 
organic matter, thus making a black mud. With the accumulation 
of soil, the plants are forced seaward, the rate of progress depending 
on the depth of the water. 

In Porto Rico we have four species of mangrove (Fig 26); the 
common mangle or mangle zapatera (Kliizophora mangle L.), the 
mangle bianco (Lagmicularia racemom (L.) (lacrtn.), the mangle 
hobo {Avivennia nitida Jac<i.) and the mangle hoton {(U))wcnrpHs 
ererta L.). Als previously stated, the common name of “Mangrove’’ 
refers to their ecological and not to this taxonomic* relationship. 
The first Ihree are of the greatest importance and are limited to the 
mangrove swaiiipls. The fourth is smaller in size, comparatively uu- 
iniportant in the swamps and more abundant in other habitats. 
These various species differ in their salt requirement: the common 
mangle (7f. mangle L.) reciuires the highest concentration and is 
found very <*lose to the ocean. The mangle bianco (L. racemosa (L.) 
(buTtn.) and mangle hobo fA. nitida Jneq.) are associated with it 
but are most abundant on the land side where the concentration is 
hss. The mangle boinn ((\ cricia L.) also grows on the land side 
of ^he swamps but extends inland and into habitats which are fr^e 
tvo 1 vwilt water. The first three also require an abundance of free 
water and thrive only in a saturated soil, while the fourth will thrive 
in mu<*h drier conditions. Therefore, it is mosjt abundant in the 
drained swamps and on the landward margin and is sometimes found 
on sand dunes and limestone rocks. 

Ordinarily, the mangrove swamps consist of pure stands of the 
first tliree or of all four species with no secondary speciels but a 
reduction in salinity leads to the incoming of other s])ecies, such as 
the (*adiLlo de cicuiaga (Malaeht scahra B. Vogel) wdiich growls to a 
1 eight of two meler>? and forms dense thickets in the narrow chan¬ 
nels (Fig. 210 of the swamps. The mahoe (Pariti iitiacenm (L.) 
Ht. TTil.) is a widely brandling shrub or small tree, as much as five 
meters high and is occasionally found growing in the open places 
among the mangi'oves or extending over the channefc. The palo de 
hoz {nrepanoiarpus Innatns L. f.) (i. F. W. M.^yer) is a stiff, 
thoiny, sparsely branched shrub attaining a height of five meters 
and arching out into the open sunlight al)ove the canals. 

The mangroves are an important source of fuel and their high 
economic value is fully recognized. They occupy hundreds of acres 
at sea level which cannot l)e drained except by the most expensive 
methods and >ield a regular annual income. After cutting, they 
re-establish themselves easily and quickly. 
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•J THE ACHOSTIOUUM ASSOCIATION 

One of the most familiar types of vegetation along the nortli 
coast is tJie tall feni (Acrosfiehinn aureum L.), growing in long 
zones or in irregular patches (Fig 27), which may be of several 
acres in extent on the landward margins of the mangrove swamps. 
This Soil is nsnally somewhat drier because of its full exposure to 
wind and sun and always less impregnated with salt. The fern 
prows in crowded masses a meter or more in height and forms an 
almost j)ure Stand, secondary species being missing or so few in 
iiiunbers as to he of no ecological importance. The position of this 
association in the siUTcssional series is not clear. Its great abundance 
and uniform development in so many different localities and the 
legiilarity of its position in close contact with the mangroves, but 
in slightly drier or less saline environment, leads to the conclusion 
that it normally follows the mangrove. However, there arc reasons, 
l)alRod on general ecologi<*al experiences or actual conditions in Porto 
Rico, for considering it as a temporary or secondary devefifpment. 
This fern tlirives exceptionally well in mangrove swamps which have 
been cut over Tor fuel and in whicli the new growth in seldom more 
than five meters in height. In fact it is fre(|uently found growing 
in the cleared ])ortion of swamps where the mangrovels Jiave failed 
to rc-establisli themselves. The succession of a forest type of plant 
life by a herbaceous type, excejit as the result of Isome catastrophe, 
is unusual and not to be expected in Porto Rico where the climatic 
conditions of the north shore favor the development of a forest. 
Furthermore, young mangroves frequently grow in abundance around 
the margin of the fern association, where the sharp transition line, 
indicates that the succession at tlie present is pi’oceeding in another 
direction. 

Arras/ir/nnn aureum L. (Fig. 28) is physiologically adapted to 
the salty or brackish soils of the mangrove swamps, as few other 
herbaceous y<i)ecies are adapted. It produces enormous numbers of 
microscopic spores which are no doubt widely distributed over the 
coastal plain every year but seldom grow in any locality other than 
the high, open places of the mangrove swamps where they have n 
good light exposure and do not come in direct contact with the 
salt water. Under ordinary conditions it grows als scattered indi¬ 
viduals and does not form an association, but if the mangrove trees 
are cut out over an area slightly above sea level, the very place 
where they are most likely to be cut liecause of working condition'^, 
this fern formis a dense association. Its density retards the invasion 
of the mangroves except aroimd the edge, where the ferns can be 
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gradually shaded out by the overhanging branelies thus permitting 
the mangroves to advance slowly and eventually reoeeiipy the entire 
area 

t ^11% rjfK<KiKvr\ iis \sso(Iv^To^ 

The only forest of j)alo do polio (Pit roiatpus offu malts Jaeq.) is 
located not far from the shore of the Iliimacao Plaja Although 
It does not come in dire(‘t contact with the tyineal mangnne swamp, 
we consider it as representing the next stage in the halareh senes. 
The small rners of this section come to sea le\e] at a eoiisideralil* 
distance from the pre^mt shore line The small Iw^s into wliicli 
they originally emiitied ai'e com])letel,\ filled with a black soil AV*' 
ha^e leason to beliexe that these swam])y seashoie plains were at 
one time nctixe inangroAe swamps AVitli the filling of these small 
ba,^s and sivxnmps aiid the dexelopinent of these flat alluxial idains, 
sandx beaches wwe also formed At this point, the b(»ach is about 
noO meters wide and is about one meter higher than the alliiMal 
plain farthm* inland The tides run up the rivers about one liaK 
1 iloineter wliere contaid with fresh water results in the pai*tial 
damming of the streams and a reduction of the salinity above that 
pout However, their influence is still shown bv the scattered 
mangrove trees along the banks 

The riHlueed salinity as a result of the distance from the sea and 
the fresh water from the streams produces ideal (‘onditions for a 
Siu'cession from the mangroves because the germination of the seeds 
and their liiture growth will be eheekeil by the change m environ¬ 
ment and new species will bo enabled to invade the terntorv Sueli 
ajipears to lie tlie ]iistor> of the Pteroearpus forest There is a 
deep black muck with the surface sliglitlv above sea level, alwavs 
Vict and sogg.v and usually treacherous umler-foot The muck ’a 
shallow near the margins as indicated by the sand turned up in the 
planting of coconuts This superimposed muck has undoubted!/ 
been formed in a swamp of mangroves, or jiossibly of other plants, 
after tlie formation of the sand bars on tlie shore side This muck 
is no doubt inereasing as a result of the Hooding by tlie rivers 
during the lainy ])eriods and accumulation of vegetable matter 

The palo de polio {Pierocarpus oflinuahs Jaeq ) is the dominant 
tree (Fig. 20) and in fact almost the onl> tree of this swamp, 
although there are a few others su<*h as the royal palm {Hoysion^i 
horhupu nn (^ook) and a verj^ narrow /one of mangroves (H manqlc 
li ) along the rivers The trees hav’e been repeatedly <*ut for fuel 
and the eo])piee growth consists of three to six slender trunks from 
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oHch stiiiiip MJiieh rarelj’’ exceed 20 meters in height aiid are usually 
less than 5 decimeters in diameter The old stumi)s liave exceptionally 
fuio Imtticss giowtlis, in some eases, the roots are four times as long 
IS high, taii].\ thin at the liase but with eui’ved upper edges and 
sometimes bianeliiiig distall^ The> ina> extend outward as much 
as fi\e iiieteis Jrom the base ot the tiee Traces ot newly developed 
butt 1 esses ma> be ioiiiid as much as b\e meters above the giound 
and tlie si/e ot the s,^sTeln is xer\ mudi out of propoition to the 
si/e of the tiunk, one tiee onh tbiee dennieteis in diainetei at 
Jour uu'teis al)o\p tlie ground had a buttress de\elopnient 25 metei« 
in (inuinieieiue 

111 addition to the loval palm {lioy^toma hotmqmna Cooki 
theie aie a few iiidniduals of two other tiee species in this associa¬ 
tion Imt tlie\ are alwaAs snuill The> are the eseainlinni (DteiKino- 
hmahis (L 1 ) (J F W J\l(‘^(‘i), with its sliuidei liunks one 
d(H*ini(dei in diaimdiu' and about 10 nu‘teis in height, and a tew \oung 
tie(N ol eupe^t (dii^ia tosat Jae(| ) which arc an(*hored m Hie tops 
ol the fi<es or giow as Jiidependent plants The shiiibby cadillo 
de eienaga (Maliuh( scalna B Vogel) glows in small thnkets and 
as isolated indiMdnals thioughout the foiest and attains a luught of 
jour melds The hejmo oi gnaianilla {Paullmia pnutaia L) is 
abundant climbing to tin tojis ol the tnes, looping fiom tiee to 
tree and festooning the tilinks Some ot the othoi plants worthy 
ot iiKuiliou aie the lx pieo de Santiago {Anstolo(Ina fnlohala 1j ), 
the paraleio \(‘lludo (Batustetui hiunloha L ), be,)U(*o de piieto 
{Uippoonita loliilnhs L) and Hliqmap/nfllov pubovni (Ij Ridi) 
A Juss 

The iTi(*gulai surfaces ot the Pteioeaipus huttiesscs and the ac¬ 
cumulation of debus 111)011 them foims a most excelhmt cuiMronment 
for c»pi|)h.iti( iilants whieli an xei.i minidous Tlie hugest and most 
eonunon is tlie floi de eulebia (Avlhuniim ataith (•huei ) Sdiott) 
with its demse masses of loots and large losettes of long leaves whi(*h 
in turn shelters the >oiing of its own species and Pepdomm glahdl t 
(Sw) A Dieti ) The large fern (Pohipodmm (hdimmunn Willd ) 
IS eommon and a few individual plants of the fern {Ntphrolrpis 
hnerrafa (Sw ) Schott) are found on the stumps of the Ptaooarpm 
The night Wooming eereus or pitajaya (Jlyhatfus hujonus (llaw ) 
Safford) is occasionally seen in the higlier trees The fern Atro^- 
iichiim aureim L grows as isolated plants or in small colonies 
wherever the light is sufficient 

Some cuttings have been made along the margin for the purpose 
of planting coconuts and these places have been quickly occupied by 
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an oxc'Cptioiially den*^ {jrowtli of tbc fern AcrosticInnn aureum L. 
(Fig 2b). The Ironds reaeli a length of more than tiiree meters 
and are closely interlaced in e\cry direc'tion. In the next outer zone 
which is planted to coconuts we find a carpet of the yerba de cule- 
bra {liHtnnn Moinnai (L ) Drake) and Ndsonia h ram I Houles 
(Lara.) Kinitze 

1 I 111 ( lilM v\ 1 ouisi 

'Pile Fterocarjiiis forest has followed tlu‘ decrease in salinity w’hich 
was Ullfa^orahle for the niangro\e growth Tins decrease will con¬ 
tinue witli the increase in deposits of allnviuni which raise the land 
higher and higher aboxe Ihe iniluence of the tide until the einiron- 
ment is siindar to that of the jdaja lands of the north coast There- 
foie, we ha\e reason to heliexe that if undisturbed liy man, the ex- 
tinc tforest of the playa w'oulil cAentually succeed tlit‘ Ptcrocarpus 
association 


IMlHXnnTMJ VJl.llvlION VI rVl VLDO lMi\X \ 

We have ])rcMousl.x called attention to the wind and wa\e action 
of the north const xvhicb causes the formation of sand dunes, the 
f\ bisioji of 'vegetation from the wet fore-shore, and the initial stage 
in the xerophytic plant life of the dunes There must be e\er\ pos- 
sib'e iiit 01 mediate stage b(‘tween the en\ironment and ])lant life of 
sui'h a coast and the quiet shores which are inhabited In the man¬ 
groves The reduction of tin* waAe action results in the deposition 
of liner nifiterials and plant life becomes possible at lower levels. 
Tlie salt coiitimt of the soil becomes higher, the lower tilaiits increase 
in number and tlie initial vegetation bet'omes more and more halo- 
jdi.xtic. At Fajardo Pla.\a the olf-shore inlands reduce the wave 
action suflflciently to permit the growth of mangroves at the water 
edge and gives us an interimsliate stage of environment. The waves 
are strong enough to earrv up and deposit the fine sands but it is 
not blown into dunes, and becomes less and less saline with the in¬ 
crease in distance from the ^bore The beach has a very gentle slone 
and is almost completely eo^ered wdth the common mangle {Rhizo- 
pliora mangle L ), the mangle bianco (Lagunculaj ta raamosa (L ) 
Gaertn ) and the mangle hobo ^Aviccnnm tuiicla Jacq ). A little 
farther back, this growth is intermingled with the uva de pla^a 
(Coccolohis uvifera (L.) Jacq.), the ehamiso (Dodonaea vLscosa Jacq.) 
find the tachuelo or karrebewu {Piefefia aculcafa (Vahl) Urban) 
forming dense thickets about 6 meters in hiught but wdth little herba¬ 
ceous plant life (Pig. 110). Still farther inland, Tf. mangle disappears, 
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/. ravemosan A, nitida become lesh abundant and the mangle botdn 
i(*omcarptis f reef a L.) appears in (juantity; uva de playa (C. uvi- 
fera (Lj Jacq.) and the tachuelo {Piefeiut aeuleata (Vahl) Urban) 
eonthnie. The last tliree become the dominant species over a 
large area extending a considerable distance from the beach. Other 
common wpecies are the eseambrdn (Ravdis mifis L.), the elscambron 
Colorado {JHthecellobium l^nguis-cati (L.) Alart.), the inanto {Hha- 
coma (^rossopetalunt L ), the iicarillo {Giiwria Hohrii (Vahl.) 
Koehiie.), the abejuelo {('oinhrnut (Uduhvina (Jacq.) Mills.) and the 
zarza vine (Mimom Ceraionia 1j.). 

This thicket is fre(iiiently cut over for fuel but the environment 
and the plant life an* so similar to that of tin* thickets at Mameyes 
(page 70) that we believe that this area was Ibrmerlx covered with 
a meso])hytie forest, wliicli w^as probably the ecpiivalent to that of 
the white ^ands j)revioiisly described. It is probable that the halareh 
s( i‘ies which depends on the salinity may be reidaced, in a more sandy 
soil, by members of the xcrarch series and the plant life earig^d to » 
(orrespoiuling conclusion. 

(I \'llON or THK (M&O 'IlIU UONKS 

This is the large*'! sw’ami> on the north coast. It oecupies an area 
(f about 20 kilometers in length by three kilometers in width and 
extends from Arecibo on the west to Harceloneta on the east. Its 
natural outlet is into the Arecibo river at the western end but an 
artifi<*ial drainage system has bien o])ened into the IManati ri\er at 
the east end. Much of this area is below sea level and none of it 
lises more than a few decdnieters above the tide. The gradient is too 
slight for successful drainage and the ojicning of ditches and canals 
has facdlitated the entrance of tide w’ater and carried the .salinity 
some distance into the interior. The salinity varies from place to 
place ow’ing to the slow ditfusion of salt w^ater through the dense 
'egetation. Each rise of the tide tends to increase the salinity and 
(ach rainfall to reduce it. The removal of the vegetation in places 
and the exposure of the soil has tended to increasje tin* salinity at the 
surface by the rise of the water from below and tlie deposition of 
salt by evaporation, to that the surface of the soil is frecpienlly 
wdiitened by saline incrustations. 

The soil is a very black muck formed by the accumulation of silt 
f nd the decomposition of decayed swamp vegetation. The water-table 
is a little above or very little below the surface and the salinity in- 
(reases from east to west. The character of the vegetation over the 
eastern two-thirds of the swamp indicates that the soil water was 



KCOLOGK'AJj KUKVKY OF THE FLORA OF TOKTO RICO 


65 


originally fresh or very slightly saline and that of the western tliird 
indicates a salinity resulting from the tide water coming in through 
the Areeibo /iver The soil is rich in organic matter hut poor in 
minerals, especially potash. 

When viewed from the hills on the north side of the swamp it can 
be readily seen that the eastern end is level and completely covered 
with a dense growth of narrow leaved sedge**, grasses and cat-tails 
and a few isolated shrubs and small trees Over the western fourth 
the plant life is quite different, consisting of a dense growth of a 
dark green tern with scattered but numerous trees At the extreme 
western end, the tree*, become still more numerous, and finally grade 
into a forest separ«i1ed by strips of fern The whole area is inter- 
fcected b> artificial canals and ditches of open water 

These three associations cover almost all of the westeni part of 
the swamp A fourth swamp forest association onginall.v existing at 
the easleni end has been destroyed and the land is now useil for the 
growing of sugar lane A fifth as**oeiatioii has developed in the 
eanals and diainage ditches and a sixth type which can searcelv be 
dignified as an association appears on the low ridges of the earth 
exccvated m the digging of eanals and on the ridges constructed m 
attei pts to increase the area for gi’owing cane 

Till* cattail *iedge association (Fig 25) covers most of the eastern 
three-fouiths of th<* swamp and consists of i dense mass of narrow¬ 
leaved hvdrophvtes growing so close together that verv few other 
plants (an grow b(*iieath them There are three dominant species; 
the (uieas or cattails (Tt/pha anqusf^ioJw L) is the most important 
and tov(*rs hundieds of acres with an almost pun* stand, the sedge 
Known as seirucho {Marisius latnairtnsts (Craiitz) Britton) is second 
in quantity and grows in solid mass(*s, attaining a height of two or 
three midcrs and the (‘ana de iiidia (Ph)aqnnUs Phutqnnfts CL) 
Karst ), whicJi forms thickets at wider intervals and attains a height 
of four or five meters Scattered individuals and small colonies of 
secondarv species are also present The most common is the shrub 
salvia {Plmhta odotafa (L ) (^ass "i whmh is on^ or two meters m 
height, and is tall enough to bring its leav'es above tiu general mass 
of foliage The falso guaco (Mtkanw (ovqcda DP ) and an Ipomoea 
climb over the taller plants and se(*ilre the necessary light exposure, 
firowing 111 small op(»ii places are the arrow-leaf i!^aqqd fat la land- 
folia L, the sedge junco de espiga {KUoihans inUtsttnda (Vahl) 
R & S ), the herbaceous Tlydrocotylc virfinllafa Thumb, the sedge 
Dwhofonuna colorala (h) Hitchc, the yerba de culebra {Branva 
Monniert (L Drake) and other species of the mud association. 
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About tliroc kiloniebM’s from tlio ^^estorri (mkI, the above vegetation 
ih rej)lace(l by mas'K's of the large fern (Acro^itchym aureitm L.) 
wliieh gi'ows in an almost pure association over hundreds of acres. 
This fern, 'which is eharaeleristic of brackish water, groves in large 
clumps and its numerous fronds atlain a length of t^\o or e\en three 
meters These plants grow in such dense masses that there does not 
appear to lie any t> pieal secondary s]>eeies. There are some scattered 
individuals of the thoin.\ legume, ])«j 1() de ho/ [Drcpumoimpus heua- 
ius (L f) G F. W Meyer) with ascending, sparsely branched stems 
rising above the g(‘neral lev<‘l It is more abundant in this associa¬ 
tion tlian in the mangrove thickets fai*ther west. Scattered individ¬ 
uals of mangle botdn {Conoanpus enda li) also rise above the ferns. 
A few ])lants of the Tijpha-Vaiisius association of the eastern part 
oI the swam]) persist here, including small colonies of the dominant 
sp(»cies and patches ol* eafia de india {Phrn(jmit(s Phrnqmiif^ (h) 
Karst ), but tliesc aic always more abundant on the low ridges than 
elsewhere The o])eniiig of the numerous ditches and caShls (Fig. 
31) has formed areas standing w'ater so nearly fresh that several 
fresh-water h>dro])h.\tes have aiipeared The most common is the 
flor de agiia (Caslaha ampht Ralisb) Associated with it are «cat- 
tered colonies of Potamorpton fluitans Hoth and C(ratoplnj11um 
dnnersum L. 

The term terre|)len is used to designate the low flat ndges formed 
by the earth thrown U]) in di *dging or in maldng roads They are 
3 to 6 decimeter^ abo'Ne the normal level and very few siAamp species 
can grow^ on them This is es])ecially true where deep cutting has 
brought the underlying limestone soil to the surface. The vegetation 
on those terrciileii is very sparse even after a lapse of 16 to 18 
years The common salvia {Phichia odorafa (L.) Cass ) has become 
cstahlished on the terieplcn and in moi*e abundant than in the 
swamp where it must compete with the cat-tails and sedges The 
chief vegetation is composed entirely of adventitious weedy species, 
among wdiich the herhaeeons botdn bianco (Boncria vcrticillata (L ) 
Meyer) is most abundant Other species arc the maray-maray {Ecas- 
tophyllum Ecasiophyllum (L) Britton), the herbaceous eseobita 
(Scoparia duhU L ), the shrubby berenjena cimarrona {Solarium 
iorvum Sw ), the palo de Maria (Caloplnjllum aniUlanum Britton), 
the jaguey {Ficus laevigaia Vahl), the eorazdn {Aunona glabra 
L.), the malvavisco {Corcho}us hirivs L) and the herbaceous man- 
zanilla {Wedelia inlobafa (L ) Ilitchs). 

If the plant life of this swamp had been undisturbed by man, 
it is probable that it would lie in the following order from west to 
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cast mangroM^s, fems, cat-tails and swamp forest TJie jreologic 
and physiographic histoiy of this region indicates that tlie swamp 
started near the Areciho ii\er and extended eastw’^ard as a result of 
the sulmiergenco of the land This does not necessarily mean that 
tile swamp forest also started at the western end and luoted eastward, 
gniny way to the ])lant life m the west and traveling with the forma¬ 
tion of the swamj) On the contrary we believe that the tirst swamp 
vegetation v\as a mangrove association on the margin of the >oung 
swami) ATangroves are plants of (piiet salt water, with means tor 
ra])i t dispersal, and would natiiralh start wheie\er the coinlitions 
weie favorable 

As the swamp increased in si/e, the mangrove thickets also iii- 
ci eased and ser\ed to break the tide and reduce the mixing of the 
^alt water with fre^^ water flovMng in from the east In this arsi 
of i|niet water, ranging from brackish to nearly fresh, the other tlirm 
associations became establislnnl as narrow zones. As the swamp in- 
crt‘ased in size due to a •^low submergence, all th(‘ associations spread 
(\er larger ar(»as The cat-tails spread most rapidly and finally 
dominated the greater pait of the swam]) The early stages in such 
i ii rmation may now be •‘een at I’alinas Altas where a small mangroxe 
«‘Wc4.ii|) is lieing estaldished In the San Juan harbor, we find a 
vai'ation in this histor> , the water is deeper, there is a greater 
ex])osuie to tides, and the stee[)er gradient of the surrounding land 
las led to a greater develo])nient of mangroves and a reduction of 
the cat-tail, ‘ledge and fern association 

The transition at this time between tlie mangroves and the Acros- 
tichum, and between the \erostichum and tlie Tyiiha-AIariscus asso¬ 
ciations is not caus(*d by a similarly shar]> transition in the salinity 
o‘‘ tlu‘ water That deciease is gradual from west to east and sliould 
])roduce an ef|ually gradual change in the vegetation if it w'ere the 
one decisive factor in the environment Furthermore, the range of 
tolerance* of topical plants is greater than exists in the areas occupied 
chiefly by them; scattered ])lants of cat-tails are found in the man¬ 
grove zone, ferns are found among the cat-tails and even very cloi^e 
to the canals in which we find such typical fresh-whaler plants as the 
flop de agua {Ca^talia ampla Ralisb.). The abrupt changes are due 
to the plants themselves; both the cat-tails and the ferns covering 
certain areas so completely that mixtures are difficult. It appears 
probable that the dense growth of these two species produces shading 
which prevents the germination of seeds and spores. The explana¬ 
tion is certainly true for the mangroves. 

Evidence for the prediction of future changes, provided this swamp 
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hIiouIcI be undifeturbed by man, is \ery slight. At this time it 
very evident that there are more colonies of ferns in the cat 1ail« 
••edge association than the reverse, which may indicate that the ferns 
are advancing to the east It is also conceivable that the isolated 
itangro\e ])lauts among the ferns may, if undisturbed, develop into 
iliickets and progress eastw^ard to the limit of their fresh-water 
toleration It may be that the entire fern area was recently covered 
with mangroves which haAe been destroyed by wyieated (Sitting for 
fuel 

The great swamp is almost entirely surrounded by <*ane fields 
which have been extended to the limit of cane toleration for saline 
soil Attempts ha^e been made to extend these fields b> throwing 
the soil into fiat ridges separated by channels but the rise of salt by 
means of capillarity and its accumulation in the surface soil by 
e\aporation ha^e been disastrous for the growing of (*ane and in 
many cases ha\e r(*sulted in abandonment of these ridgt^s In these 
abandoiKMl areas the channels are (|uickly taken by the eaMails and 
sedges to th(‘ \er,> (»dgcs of the ridges. The yeiba de ciibdira (Bramta 
Mofttiun ' Drake) and other plants of tlie nnul-bank association 
grow on the edges of the old cane beds The surface of the ridges 
an* tak<*u by various w(»ed sp*cies, especially the herbac(*ons We^l^ha 
inlohafa (L) Ilitchc These mnek soils are among the best jii 
Porto Rico for cane growing and their recdamation is a (jiiestion of 
tune Tlieir Io(*ation near sea level makes drainage by ordinary 
methods iinpos'^uble but it is ver> probable that other methods will be 
d(»vis(*d (Fig .12) 

7 SI MM \JIV 

Tin* inaiigroNc swamp is the pioneer association of the halandi 
series The accumulation of soil reduces the salinity and it is suc- 
(eeded b\ tlie Phutem pus forest, which is in turji sueeeedtsl, under 
natural conditions, by the climax forest The rcmioval of the man¬ 
groves leads to the development of a fern [Aaosfttum aurfhm 
L ) association In plac'cs intermediate in environment between 
mangrove and iiva de ])laya awieiations, ti.ese two species make a 
mixed growth. In the iargei lagoons more remote from the octan 
wdi(*re the water is fresh or slightly brackish, tlie associations b(*long 
to the hydrarch series 

vegetation op the central mountain region 

The plant life of the northern coastal plain of Porto Rico coincides 
quite accurately in distribution with the geology and physiography 
of the region, but tho plant life of the southern c'oast, which is more 
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or less xeropliytie in nature, not only covers the coastal plain but 
extends up the mountain slopes and over the volcanic soils, reaching 
its northern limit along a line determined by rainfall and humidity. 
Therefore, that i>art of the island lying between the coastal plain 
on the north and the line just referred to on the ^ 10 Uth does not 
include all tlic ancient volcani<* mountain region. On the noi*tli, this 
area extends as far as the Tertiary region; on the west and east to 
the sea Ishore, except for small areas of recent maritime or fluvial 
fleposits; on the south to the limits of adequate rainfall. In general, 
this .'‘Outheni boundary may he designated as a line extending from 
the Panduras Ridge south of Yabucoa, westward along the southern 
side of the range at an altitude of about -ISO meters (1,500 feet) to 
(^aho Rojo. 

The most iini»ort‘iiit environmental cJiaracters of this mountain 
legion, on which the plant life ])rimarily depends, are abundant 
lainrall, high atmos|)heric humidity and soils derived from the 
decomposition of ancient rocks, which are mostly acidic in nature. 
From this region soulh until we reach the coastal plain, the soil is 
l)rac1ically the same but the rainfall is deficient. The noilhern 
hoir'dary coin(*ides with the geological lioundary of the north coastal 
plai i and is independent of altitude. At the north-east corner of 
the island, near Fajanlo, the ])lant life of the mountains descends to 
sea level. At Lares it reaches is lower liinit at about 400 meters 
(1,200 ft.) above sea level at a point where the Tertiary formations 
reach their highest altitude. The southern boundary is detennined 
by rainfall and not by geological character of the soil and is fairly 
well correlated with eh'vation above sea level; the general altitude 
being 450 meters (1,500 ft.) gradually dropping to f-ea level at th' 
eastern and w'estern ends of the Island. 

The transition from tlie plant life of either tlie northern or soutli- 
c*rii coastal region into the ])lant life of the central mountain region 
can be seen along the insular roads that cross the island from north 
to south in many ])laces. On the north side we have an abundant 
lainfall both in the moutains and on the coastal plain and the transi¬ 
tion is marked not so much general appearance ol* certain species 
es by sj)ecies wdiich are restricted to one or the other of these regions. 
To the casual observer, the most conspicuous of these is a very com¬ 
mon roadside fern (Ditranoptens pecfinala (Willd.) Underw.), w’hicii 
grows in large masses along the highways (Fig. 83), especially on the 
shady banks. It is restricted to the old soils of the mountain region 
and is an excellent soil indicator. The beautiful fern tree {Cpafhra 
arborca (L.) J. E. Smith) (Fig. 84'^ is also an imfioi'tant soil 
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induMtor but loss abundant and inoio likoly to extend ])oyond the 
soil linutation best suited foi its jn*owth It is more or less eominon 
in elexdlions above 200 meters (b50 ft ) and i*^ one of the most 
attiaetne features of the laiidseape Thev are not so abundant in 
the fully developed forests as in the tbiekets aloiif; the small brooks 
and steep slopes The tinist sjieemiens are obsei'sed above 500 meters 
(1,500) feet). 

Although there are many species that live on both the noi’th coastal 
])lain and the central mountain range, the plant life of the two regions 
IS com post'd primarily of different species One of the most common 
species that attracts attention fioin the high\\a>s is the terciopelo 
(Iffterotridium (ymownn (AVeiidl) Urban), a tall shrub or low tree 
of the high altitudes Another is the llagruino (T)ulnniopavaj Moro- 
iofom (Alibi ) Dtne & PI ), with its tall sleiidei trunks and large 
len^es which aie dark green alme and brown beneath 

The southeni limit of tlie mountain vegetation (Fig 115) is d*'- 
teimined In rainfall, atmospheiic humidity, insolation and i>^nd Its 
t\act location is iiregnlai de])ending to some slight degree on soil 
and topogiai)li,> The south slo])e laMiies tend to collect moistuie 
from the run-off and sec'pagc* and are less exposed to the dr>ing 
influence of the sun and wind Therefoie the mesoph^tic plant life 
of the mountains e\t(*nds to a lowei hnel in these raMnes while the 
>eio])hytic plant life of the i>lam extends to a higher le^el on the 
lodges lietween them This dI'-fnbution of ])laiit life can be readily 
'een fiom the mountain roads whidi altematnelv cross these two 
t.Apes of \egetation 

Tn the low lands at the easteni and western ends of the mountaiu 
mass we find areas of alliiMal soils and maiitime deposits in whidi 
the \egetation is not related to the mountains proper It has already 
been disciu.sed in connection witli the northern coastal plain and 
ronsists ol low sand dunes and mangiove swamps with small areas 
of Ptoounpus forest and second-giowth thickets The greater part 
of the land is utilized tor agricultui*al purpose in the growing of 
sugar lane, coconuts and other crops 

Then* is a considerable >ariation of soil within this central moun¬ 
tain region but the most widely distributed surface rocks are tuffs, 
shales and eonglomeiates with some andesites, diorites, granites, jior- 
phyries and serpentmes A careful study would probably show 
some relationslnp between these soils and the plant life but it was 
imp( ‘■Slide lor us to do moie in the alloted time than note a few 
species w hich appi ared to be localized on the st'rpentine soil. The more 
rommon and dominant tree species and the general composition o^ 
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the plant life does not show any relation to the geology of the region. 

The rugged character of the country has already received consid¬ 
eration. Practically all of the available land is now used for some 
kind of agriculture, but the narrow valleys and precipitous hillsides 
still show J^oine native vegetation although they have been cut over 
for building material and fuel or u^ed for pasture to a greater or 
less degree. Large areas in the higher elevations are used for grow¬ 
ing eoffee and have been planted to shade trees of guania (/uflfa 
laurifia (Sw.) Willd.) and guaba (Inffa Inga (L.) Britton) wliich 
give the a])|)earanee of a Jiatrral forest. Diseases of the coffee plants 
have resulted in the abandonment of many estates which eventually 
revert to the native forest, but it is doubtful if any of these st^eondary 
forests have yet I'caclied such a condition that they can be used to 
illustrate the original mountain vegetation. 

The Luquillo Forest Reserve at the eastern end and the Insular 
Forest near IMarieao at the western end contain many large individual 
Irec^s and coloni<‘s of valuable ecouomie s])eei(‘s and there is evidence 
that the cuttings which they have received from time to time have 
not been so extensive as to seriously interfere with the general com¬ 
position of tile plant life. At some other f)oints, notably near Ad- 

las and Jayii^a, tlie mountains rise above the limit of successful 
coffee growiirj: and are occupied by fragments of the original forest 
wliieh have heiui modified to some extent by cutting. These moun¬ 
tain forests originally extended to sea level at both eastern and 
wesbmi ends of tli<> Island but these lower altitudes have been almost 
completely deforested. A few small areas, very much marred by 
Fclectivo eutting, remain at Oeiba and Tliimneao and have given UB 
some data for this survey. 

It is extremely difficult to eliaraeterize definite plant asKoeiatior.s 
from a study of these widely sejiaratecl tracts, some of wliich have 
been xory much modified by man. ITowever, we believe that there 
were five major associations of the mountain region as follours: (1) 
mountain forests of the low ehwations, (2) the moist tro])ieal forest, 
(3) the rain forests of the LiHiuillo Alountains, (4) the Sierra ])alm 
forests, and (5) the mossy forest. 

1 THE MOUNT VTN FOIIEHTS AT LOW EUKV^TFONS 

Tlie foreBts of tlie central mountain range originally dewended 
to very low elevations and possibly to the sea level at points near 
the eastern and western ends of the Island. East of San Juan tlie 
coastal plain is narrow or interrupted and even at Rio Piedras the 
lolling hills of the (b’etaeeoiiB age rise almost from sea level. Prom 
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Canovanas east and south to Maunabo the mountains descend to the 
ocean exeept where t)roken by the playas (Fig. 3H) or the many small 
rivers. At the western end of the Island, geological formations of 
the same age, and subject to similar interruptionlB, occupy the coast 
line from near Aguadilla south to Gabo Rojo. 

Owing to the utilization of the lower hills for agriculture, the 
native vegetation is almost entirely limited to small zones along the 
streams, fence rows, roadsides, and small thickets on rocky outcrops 
and slo])es too steep for agri<*ul1ure or pasture. These small areas give 
a very imperfect idea of the composition of the original forest. The 
beVit remaining areas of the original forests are near (Jeiba. One of 
these was in virgin condition until recently when tlie most valuable 
trees were removed. It is now a dense jungle of young trees. Near 
this place one .small area of Mat ground contains a few trees of eobana 
(Stahlia nwnospcrma (Tul.) Urban), which is almost extinct in many 
parts of the Kland; also a few trees of bucar {Bucida Buctras L.; 
and ceiba iCeiba pnitandra (L.) (laertn.). The coi>ana usually has 
a crooked bole lirain^hing a sliort distance above ground into a low 
lound head. A few individuals are known at other places along the 
soulh coast. These spetdes indicate a considerable degree of ecolog¬ 
ical similarity fietween the two regions of the Island, notwithstand¬ 
ing the great variation in the amount of rainfall. This similarity Is 
also indicated by the sliriibs which grow along the landward side of 
the mangrove association, such as the palo de burro ((Uippans 
flejruoaa L.), the bariaco (Krugiodendran ferrenm (Vahl) Urban), 
the coscorran (Klaiodvndrnm jglocarpum (Vent.) 1)(M, the jiba 
{iilliarffnia friifcsc(ns Jacq,), a)8 well as sueli common Aines as the 
lK»ju(*o de Costilla (Serjanut pohjphglhi (L.) Radik.), the zarza (Aca¬ 
cia riparia IIRK.) and Goaania lupuloides (L.) Urban, all of which 
are found also in the arid southern coastal plain. 

Scattered trees of the original forest on the hills indicate that its 
general height was 20 to 30 meters, but give no idea of its demsity 
or the relative number of species. TJie arborescent s])ecies observed 
included the tamarindo eimarron (Acacia maricaia (L.) Willd.), the 
alniacigo (Klaplirium Simariiha (L.) Rose), the eobana (Stahlia 
tnoaospfnva (Tul.) Urban), the jiba (Schaefferia fndrscuts Jacq.), 
the tachuelo (Viciciia aculcafa (Vahl) Urban, the buear (Bucida 
Bi(C(ras L.), the bejneo ingles (Capparis cyvophallophora L.), the 
eorcho (Tornthia fragang (I)um. (kmrs.) Standley), the palo de mu- 
neca (Gordia glabra L.) and the Capparis coccolobilolia Mart., and 
tea {Amgris clemifira L.). The alniacigo, which is .so worthless that 
is not cut, is the only one that reaches the normal height. The others 
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are limited to small trees seldom more than 10 meters in height, 
straight, erect and densely crowded into an almost impassable thicket. 
Associated with these trees and frequently nearly equaling them in 
size, is an assemblage of shrubte, including palo de burro {Capparis 
ftexiwsa L.), escambron Colorado (Pitheccllohium UngniH-cati (L.) 
Mart.), escambron {Randia mitis L.), the aleli cimarron {Plumicra 
alba L.), granadillo (Kagpvia ligiisfrina (Sw.) Willd.), lioja meuuda 
(E. monticola (Sw.) DC.), quiebra hacha (B. pscudopsidiiim Jacq.l, 
burro bianco (Capparis porioricemis Urban), Neva huxifolia (Hook, 
f.) Ileimerl, Eugenia vot'daia (Sw.) DC., and Psyvhotria pinuiu^is 
Scssc & Moc. There are also a few under-Tshrubs, such as Arggllmm- 
nia candicans Sw., Diiaxis fascirulata Vahl, Caicsbaea parviflora Sw. 
and the anil falso (Henthamanflia caribaea (Jacq.) Kuntze.). Among 
the vinos, tjie grass (LasUacis divaricata (L.) llitclic.) is very abun¬ 
dant and forms large tangled masses on the taller vegetation. Other 
abundant vinos are the liana uhada (Haiovydia Vuguis (L.) Mart.), 
1h(‘ lejuco de coat ilia (Sirjauia pohjpinjila (L.) Radik.), tlie diinguey 
(Sunlax voriacca Spreng.) and Gouania hipnloides (L.) lTr))ap. Hero 
egain the strong floristio aflSnity to the arid woodlands of the south¬ 
ern coast becomes apparent although the general conformation of the 
jda t life is different. 

Farther back from the coast near Ceiba, the same type of plant 
life is essentially repeated although seleetitt cutting has reduced the 
number of tree species and changed the composition of the forest. 
Here as at the coast, the bucar (BuvAda Buccras L.), the almaeigo 
(hlaphrium Snuaruha (L.) Jacq.), the taehuelo (Piefetia aculeafi 
(Vahl) Urban) are th(» common species. The balsamo ((Atharexy- 
luw Jrutirosuiu L.) and palo hobo (Pisonia subcordafa Sw.) are ad¬ 
ditional s])ecies of x<*r()j)hyti<- affinity, while malagueta (Amomis 
caryophylhda (Jacq.) Krug & T'^rban) and cenizo (Zanthoxylum 
mat f inu (Hs( (Lam.j 1)(\) indicate a niesophytic tendency. This 
mesophytic tendency is also illustrated by the herb, bijao (Alpinia 
arotuafiia Aubl.^ and l)y the two ferjis Dryopitris subltfragosa 
(Ijink) Maxon and DryopUris pfdala (L.) Fee. 

A similai ])laiit life exists at Huiiiaeao although more severe cut¬ 
ting has greatly reduced the number of tree species, which have 
been replaced by a greater develop^nent of shrubs. Mivonia Thonuh 
Siam DC. is especially abundant. Most of the trees and shrabs arc 
sclerophyllous, which is probably the result of a decrease in rainfall 
and atmospheric humidity. 

Jt is extiemely difficult to give any satisfactory discussion as to 
the character of the original forest from a study of these few, much- 
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modified fragments. The only remaining species of full size is the- 
worthless alniaeigo (Elaphrium l^ima)uba (L.) Kose), which is of 
no ecological siguificains*. The xeJ*ophytic tendency of many of the 
s])ecies and their occiirrencT on the arid southern side of tlie Island 
is noteworthy, but they may have formed a small and very unim* 
portant part of the original forest. It is reasonalile to suppose that 
the original forest may have been distinctly mesophytie and that the 
clearing followed by exposure of the soil to uind and sun rcsultei 
in the e^stablishment of the xerophytic species listed above. It is 
very i)j*obable that if undisturbed by man, they might shelter and 
encourage the rctuni of a normal mesophytie species. 

•3 MOUN'I MN POKKST \T HT(TllKlt ALTm’UK 

The central mountciin range above the low altitude forests which 
we liave just discussed uas originally (*overed with a luxuriant forest 
of an cxceplionally large number of species. Uitford has ]daced its 
lower limit at about IbO meters and its ui>per limit as indicatad by 
the few remaining fragments must have been about (iOO metem 
(2,000 ft.) in the Luquillo Mountains and about 000 meters (»S,0^ 
ft.) in the (Vntral Cordillera. Therefore, it covered the greater part 
of the mountain region, since the mountains rise above 000 meters in 
vei^" few places. Its range was practically the same as that of sii**- 
eossful coffee cultivation. H also covens! the San Lorenzo and 
f^ayey valleys which arc now utilized in the growing of tobacco and 
rlso several areas llo^^ used for other ero])s. 

This original forest has been almost entirely destroyed. The 
aborigines probably cleared Vanall areas for their crude agriculture 
but Muri)liy l)elieves that the most rapid destruction did not start 
until the nineteenth century 'when there was a demand for land for 
the growing of coffee. Beginning at about this time, there was a 
rapid increase in population, which halB not yet ceased, and which 
increased the demand for building material and fuel and later led 
to the utilization of practically all of the available laud for agricultural 
purposes. 

Fortunately, a few areas escaped this period of destruction. 'Fhc 
largest area includes several tliousand acres of what was originally 
crown land which was set aside by the United States flovernment as 
the Luquillo Forest Keserve. This region shows no indication of 
having been cut over and ulsed for agriculture but many valuable 
trees were e^^dently removed. A second area of considerable size lies 
south of Sfaricao and comprises the Insular Forest Reserve. There 
ere some other privately owned small tracts on the higher Isloiics of 
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the Oentral Cordillera in the valley of Ja.yu 3 ’'a and Ad juntas but 
they have been modified by selective cutting or lie abo\e the limifs 
cf the region of the Sierra Palm or mossy forests 

At many jilaees there is a second-growth forest development fol¬ 
lowing the abandonment of coflPee cultivation, but the dominant 
species are the giiama {Inga laurina (Sw ) Willd ) and the guaba 
{Inqa Inga (L ) Britton) which were used for coflTee shade, with a 
mixture of the more mobile species of trees and undergrowth If 
undisturbed, there will be gradual migrations w^hich will tend towar»ts 
the re-establishment of the original forests, but tins will probably 
require centuries for its completion 

Many apparent forest ai eas can Jie seen from the highways but 
they are mostly coffee yilantations in which the guama and guaba 
dominate Most of the region is com])osed of steep hillsides and 
narrow \dlle,^s mosfh occupied li^ cities, ^illages, ]>asture lands and 
\arious kinds of agriculture The ro>al palm is common and there 
are many second-glowth thickets (*ontaming llagnimo {Cnioim 
iUlfata L), gra.Mimo or llagnimo macho (Didijmopanar Votofofoai 
(Aubl ) Decne k PI ), tre^e ferns (Cqaihra arbona (L ) J K Smith i, 
nipey (Clima ros(a Jacq ) and a few species of Piptr and Mifoiva 
tFig M) 

Fragments of the original mountain flora are still to be seen 
Ihroughout the legion The common fei ii (DuHinopfo^^ bifida 
(Willd ) Ma\on) grows in masses on the recently made road banks. 
The shrubby terciopcdo {/l<tdohuhum (ifmosum (Wend! ) ribau) 
and the several species of Muouia furnish siiade for woodland ferns 
and iiian> deli(*ate plants lUqoma (hcamha Pav and Hilha j)afa- 
snfua Jac(| (Fig 17) are occasional, epiphvtie orchids bloom on 
some* of the trees and the introducc^d raspberrv or fresa (Rubu^ 
}nsa(joJin\ Smith) grows in great abundance in many places 

The wide-Hiiread destmetion of this original forest made it neees- 
tar^" for us to restrict our studies almost entirely to the Luquillo 
Forest Reseive, the Insular Forest Roser\e at l\laricao*and the region 
around Ja^iyR The most superficial study sliows that these tracts 
differ ecologically and that these differences are due primarily to 
^arlatlons in rainfall and atmospheric humidity The Lu(|uillo Moun¬ 
tains near the northeast corner of tl\e Island ha've an altitude of aboiP 
1 050 meters, are fully exposed to the moisture-laden trade winds 
from the northeast and ha\e the highest rainfall of any point on the 
Island, amounting to probably 350 centimeters tl40 inches) or mo^e 
per year Droughts are unknown and there are few days without 
lain (loudiness is above the average and the vegetation is frequently 
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drencliod witli eondonsecl moisture These conditions give rise to the 
development of a true ram forest At Maneao the rainfall is less 
than 250 eeiitiineters (KM) inches), sunny days are more freiiueni, 
and droughts oeeasionally lasi long enough to have some effect on 
the foiest The natural vegetation approaches the type described b> 
Sehimjier as a monsoon forest There is no well-defined dry season 
but the abundance of \ines and epij)h>tes <jiul less luxuriant giowth 
justifx Its classification as a moist tropical forest Forests of this 
t.Ajie ])roha])ly extended originall> o^er most or possibly all the 
cential mountain range ol the U]>pei altitude, e\cep1 the JjU(|ui11o 
Mountains Mhieh ^ere (o\ered by the lam forest to which we ha\e 
leferi ed 


A The Moisi Tropical Foust ^ 

When this ioiest is Mewed fiom above, it is seen to Ik' composed 
of trees of various heiglits an<l color, v\ith a mottling of mosaic shades 
of green due to diffeieiue in species and age of foliage There aie 
ver,v few trees with tilinks of a meter or more in diameter, the 
crowns aie naiiow and sjraicelv blanched and tlie bark on mo^t 
^eeies smooth ]\Ian\ ti links show a irronounced basal flare One 
of the most stiikiiig einiionmental features is the seantv develojunent 
of humus The giound is eovcied with a thin la,\er ot IcMves anl 
twigs and a vei> thin layer ol humus below' which the soil is stained 
Hack lor a lew centimeters Thi3 is probably due to the gradual 
tall ol leaves thioughont tlie vear, the lapid oxidation of oiganic 
matter, and its ia[ud ienio\al by the hed\,\ rainfall There are 
main tree siiecies and leij tew individuals ol eath, which are usual*} 
widel.v s(atteied thioughout tiu forest Jt was impossilile to make 
any statistical studies in tin* shoit time available tor the woik Init 
we liaxe made use of the iiilorniation on tins ])hase ol the siihjeet 
which was given us li.v Mr W J Kiamei and 'Sir C Z Hates of the 
Foiest ServKc 

Tlie two most lonsincuous tree species are tlu lacaua {Lucinna 
tnuliijfoia (A 1)0 ) and the guaia guadillo {Guana lannflota Vent), 
although huge individuals aie not common, their seedlings are verv 
abundant Other speiies that attract attention are the ceni/o {Zan 
fhonjlum matfiniansf (Lam) I)(M, which has a trunk eovcied 
with stout conical thorns, the cupe.vs (rtusia ios<a Jaeq and C 
Gundhihit Stahl) with then peculiar semi epipli.vtic habit, the two 
lligiumos (l)t(hfiuopauar Moiototoiu (Aubl) Dine & PI and fV- 
(ropia pdf at a Ij ), with their laige leaves which are brown above 
and white below, the moraloii {Co((olohis gtandiJoJia Jaeq), with 
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its very large almost circular leaves, the cojobana {Pipiadrnta 
per(grina (L) Benth ), with its peculiar foliage resembling the 
Xorth America hemlock, isolated individuals of the sierra palm 
(Euterpe globosa Gaernt), and scattered plants of the two tree ferns 
(Cijaihea arhona (L ) J K Smith and Ahophila aquilma Christ) 
111 places \ihere the eo\er is not too dense The stiaight, tall trunks 
makes it impossilile to study the foliage at a distance Some of the 
other trees that are worthy of mention aie the guaiaguao (Guarf i 
Guaui (Jacq ) P Wilson), the granadillo (Budunavia ((ipiiata 
(Vahl) Kichl ) (Fig .IS), the laurel loseta (\((iandtu pat(v\ 
iSw ) Gnseh ), the malagueta (Amonvs (anjoplnfUafa (Jacq) Kru*? 
& Urban), the goiigoli (1)( ndtopanax launfohum (E March ) Dene & 
PI ) the hueso blamo ( Maippea donungmsis (Lam ) Krug & Uibau), 
the palo de dajao (Inna fata (Jacq) Benth ) the palo de aeeite 
(T(itaga\in\ hahamijiui (S\\ ) Kuntze), the cieniguillo (Mgum 
dfflent (Poll* ) l)(^ ), the eacaillo (Vdw^ma ohtusdoha ^Bello) Krug 
& Uibau), the maiicao (ligtsomma simata (Ca^ ) I)(^ ), the aehio- 
tillo (Aldwiufa latijoha Sw ), the palo bianco (Bn/pdis glaiun 
A^ahl) and \ag(ia (oruuni (L V Rich Kuntze ) Species of the 
native Bi^tlirinas ma> be seen tor a long distance in the neighlioriiig 
lorest'* ^\hell in bloom This forest oiiginalh the habitat of 
the satin wood or aceitillo (S^Mafuha tuhn Uilian) which is nov 
almost extin(*t 

The distribution ot these trees shows \er\ little relation to topo- 
grapln, soil or soil moistuie, although PiptadiUHi paignua (L 
Benth and \aqna ((mana (L C Rich ) Kuntze are moie abundant 
near the bottoms of the 'sailers Nearer the settlements, this \alley 
location is occupied by tluckets of the introduced poma losa (Jambas 
Jamhos (L ) Millsp ) In a few clearings and at the cxlge oL the 
forest, Vuotua ptasina (Sw ) D(^ and moral (Vauha suUata l)(^ ; 
are abundant The majoritv of the smaller trees, ranging from .3 to 
It) meters in height, are of the common species, but the muueco (D(n 
diopamn ai ban urn (L ) Dene & PI ) and the jacanillo (P(ffswid(s 
p(nduUim (Urban) Britton) are regular constituents of this layer 

Most of the numerous shrubs are in reality >oung trees such is 
the guard giiadillo (Guana nnutflomx Vent ) and the jaeana (Lncuma 
multiflora A. DO) which are very abundant everywhere, and the 
gongoli (Dendropanar launfohum (E March; Dene & PI), which 
occur 111 scattered patches, One of the most common true shrubs is 
the gesnerad (P( nfaraphia alln flora Dene), which grows in rocky 
ledges The rasca garganta (Parafhesn ^errulafa (Sw ) Me/) the 
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jfalan dol monte (C(stum launfoliinn L'ller). the icaquillo (Hiriclla 
lugosa Pers.) and J\vfchotria grandis Sw. are occasional. 

Dense frrowtjis of the climbing bamboo-like gi’ass (Arthrosigli- 
Uium sanncntosiim Pilgor) and to some extent the grasses Lasiacis 
divaricaia (L.) Ilitche, and L. sorghoidea (Desf.) IT. & C. climb 
over the nndorgrowth. The higli-climbing cala1)az6u {Philodendron 
Knbsn Schott.) is common; gnimulen {Vanilla Eggcrsii Kolfe) oc¬ 
curs at wider ijilervals; and the ])o.juco de palma or pega palma 
{Marcgravia recti flora Tr. & PI.) is al^'O abundant. 

Tile epiph>ies are not veiy abundant; the most cons])icuous 
being the flor de culebra {AvfJnirhtm acanlc (Jacq.) Schott.) which 
grows in large rosettes on horizontal branches, in crotches of trees, 
cn exposed rocks, stumjis and occasionally on the ground. 11 illia 
parasitica Jactp is common, frequently two or three meters ui height 
and with snoww fiow^eis. Small orchids and ferns are common on 
the rocks, logs, stumps and o(*cartionally on the trunks of living 
trees. Among the most common of the ferns arc Polyi^odinlatum 
(Moore) Sodiro, P. pcclinalitm L., Elaphoglossum apodnm (Kaulf.) 
Schott., and AspUniim cuncaiinn Lam, The orchids Spathiger 
rigid us (Jacf|.) Small, Lcpanthes selenipctala Rchb. f. and Pleuro- 
that is ruscifolia (dac<i.) li. Hr. are also common. The same habitat 
is shared bv (^olumnca tulae Urban and such epiphytes as Tillaudsia 
tcnuifoha L., and several sterile liromeliads grow on the trees. 

The herbaceous ground floi*a is very scanty or absent. Three 
Hpech'H appear to be well adapted to the dense shade and are much 
more abundant than the others. They are the yerba maravilla 
(Puellia coccinea (L.) Yahl) and the two delicate grasses Ichnanihus 
pollens (Sw.) Munro and Pharus glahcr IIHK. Occasional ])lauls 
of the tall achicoria cimarrona {Tupa rohusla (Graham) A. DC.) 
and colonies of Alpinia anfillarnm R. & S. grow along tlie bottoms 
of the ravines. Mcihomia umbrosa Hritton, Gcsneria pauoiflora Ur¬ 
ban and several ferns such as Bhclinum occidentale Ij., Dryopleris 
Britionac Slossoii and Nephrolepis rivularis (Vahl) Alett. also occur. 

There appear to be very few' individuals of the smaller, se(*ondary 
species hut this is probably due to their wide intervals rather than 
their scarcity. Their seed production and migration are c*ertainly 
sufficient to provide a much larger number of individuals and a 
more general distribution. The limiting faetor is light; each plant 
from the highest tree to the lowest shrub reduces the amount of 
light available for those below and makes growth of the smaller plants 
more precarious. This law applies to their own seedlings and the 
mortality among the tree seedlings must be exceptionally high. The 
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epiphytes ffenniiiate at hij»lier levels and the \'<nes attain liigh 
level! by their rapid growth. 

Ah a result of* Huh reduced light, many secondary species are 
represented l).v few individuals except at the edge of the forest and 
along the trails and roads where there is a maximum amount of 
light. Among tlie most characteristic si)eci('s of shiubs in such 
places are Tamoiifa mmrophylla (!). Don.) Krasser, T, fjuianensis 
Aubl., Mivonia prasina (Sw.) I)(\, M. laevigata (L.) DC., Calyco- 
gonium Krugii Cogn., Viltx divaricate Sw., Piper scabrnm Sw., rama 
meniida or lioja menuda (Myrcia splaidnis (Sw.) DC.), Psgehotria 
dndaia Jac(|., Krglhroxylon rufinu Oav. Penlamphia alhiflora Dene, 
and Parathesifi saTulafa (Sw.) AleZ. Among the herbaceous species 
we liiid Sauvagesia erevia L., Nipscra aqualica (Aubl.) Naiid., and 
Tonfanea herhacea (Lain.; Standi.). Ferns are abundant and in- 
<dude Cyafhea arborea (L.) J. E. Smith, Polypodinm Phnniila II. & 
B., Dieranopteris bifida (Willd.) Maxon, Adiantum tenerim Sw., 
Odontosoria acaUata (L.) J. B. Smith, and Hemitelia horrida (L.) 
R. Hr. 

It, The Pain Forest 

The tropical rain forest of the ljU(|uillo mountains is another 
bigh-altitiide forest and extends to about 600 meters (2,000 ft.), 
but the original vegetation is intact in only a few places w’hero it 
has not been subj(‘c1 to scdective cuttbigs to a greater or less degree. 
The prevailing tree g^o^\t]l is now lower than normal and the best 
individuals of the most valuable species have been removed. Most 
tree species of the original growth, with some exceptions such as 
the tabanuco (Darrgodrs cxrdsa Vahl), were scattered and therefore, 
the sporadic cutting has not resulted in a com])lete destruction of 
the forest. 

A bird’s-eye view of the rain forest shows a solid blanket of 
green interrupted by the higher cliffs, the small irregularities of 
the country being concealed. This green blanket presents a mosaic 
of several shade's, varying with the species and the light. From a 
closer view tlio crowns are seen to be of various heights, and rounded 
or spreading. Among the most conspicuous species are the tree ferns 
{Cyaihea arborea (L.) J. E. Smith) with their pale green flat tops, 
the ungainly llagrumo {Cecropia peltata L.) which shows flashes of 
white as its hug(‘ leaves are invei'ted by the wind, the llagrumo 
macho (Didymopanax Morototoni (Aubl.) Dene. & PI.) and the 
occasional Sierra palm {Euterpe globosa flaertn.). Every shade of 
green, every form of crowm and eveiy size of leaf is rei)resented. 
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As the oyo travels up tlie mountain hide, tliese features blend into 
a general inosnie, the form and heights ol the erowns beeoine less 
distinct, and the colors merge although the white flashes from the 
llagrumos are \isible from a long distance. 

The soil ot the ram forest is a red or yellow plastic clay of a 
\ariable depth, oveilaid by a thin layer of humus and a thicker 
la>er of fallen leavers and stems. The trees stand close together and 
the general height rarely exceeds 20 m^t(Ts and the diameter rarely 
more than 110 ceiitiineteis (1 foot), although there are some few 
trees \\ith diaim»teis 1 5 meters (.1 t1 ) The general aspect resem¬ 
ble*- that ot the moist tropical forest and tlie component s])ecies are 
similarly uulely scattered The tabanueo {Dmt ifodcs (cedsa Vahl.) 
(Fig JlOj IS an exception, in that it grows in small colonies 

The numlxM ol tree species i** large, eac*h represented by scattered 
indiMiluals. Mr W .J Kramer ranks the \aliiable species in order 
of then ahiindaiKT and importance as follows the tabanueo (D(i(ry- 
odc\ Vahl) (Fig T)), the sabino {Magnolia sphndevs iTJban), 

the giiama ilnga lamina (Sw.) Willd ), the giiaraguao {Guana 
Guaia (Jacq ) Wilson), the acana (Mamlkaia miida (Sesse & Hoc.) 
Dubard), the roble bianco (Tabibuia pallida iliers), the ortegon 
{(Uncolobis i uqosa Desf), Mitoma fdiandra (Sw ) D Don. and 
gaimitillo (Hhcropholn qatctmfoha Pierre). Other siieeies that were 
observed by us are the moca (Aiuhra in(nni\ IIBK ), the graiiadillo 
{Buchniana tapdata (Vahl) Ei hi ) (Pig. 15), the hueso bianco 
{Maipp(a doinififpnsis (Lam) Krug & Prban), the guayabota {En- 
(,ema Slalilii (Kiaersk) Krug & Urban), Goaolobis pin folia Desf., 
Ciofon potdlanihu^ Urban and (Udida odoiata L The latter is now 
nearly extnic Still other species are mentioned by Oifford, includ¬ 
ing T(i nsfiof nva luqinlleiisis (Krug & Urban) Britton, stated by 
him to reach a diameter of eight feet and probably the largest tree 
in this respect in the forest; Miirorijlon Hdnvancchfaninn Krug & 
li^rban, the caracolillo (Tndiilia palhda Sw ), the palo de gallina 
{AUhormopsfis porfoiHoisis Urban), the aguaeate cimarrdn {llufe- 
landia pendula (Sw ) Nees ) the ])alo de dajao {frora ffma (Jacq.) 
Benth ), the cacaillo ^Sloanta Hedniami Uhoisy), the cacao bobo 
{Mehosina Iltrlnifi Rolfe), the maricao {JTacniothans podomenw 
Krug & U^rliaii), as w^ell as se\eral others which from their vernacular 
names cannot be associated with a species Pour species, llagrumo 
macho {Didymopamr Moiofoiom (Aubl) Dene & PL), the llagrumo 
proper (Cccropia peltata L ), the tree fern {Cyathea arborea (L.) 
•L E Smith) and Clibadivm (rosum (Sw ) DC, which behave ordi¬ 
narily as forest wwds, grow in the small clearings and sunny place's. 
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Young trees are abundant under the larger ones and arc scattered 
like their parents. Tliere are verv’' few true Khrubs, the most 
eonspieuous being Paliconrva riparia Benth., which grows to a height 
of two to four meters. It is most common on the lower levels along 
the trails wliere it gets the Tuaxiiinim sunlight. The guao (Como- 
dadia glabra (Schultes) Sjireng.) and the basquina (Pothomorplie 
fcltata (L.) Mici.) grow well in the deej) shade. The camaseys 
(Mu^onia prashia (Sw). DC., M. ravemosn (Aubl.) DC. and MicrOr- 
niuni amygdalinum (Desr.) (\ Wright) colonize open places along the 
trails. The two shrubby species of galan de monte (('<s1nnn macro- 
phyllum Vent, and C. laurifolium L’Tler.) and the Ishrubby rabo de 
ratou (Duggena hirsufa (Jacq.) Britton) are less abundant. 

The most conspicuous of the lianas are the l»ejuco de palma 
{Maregravia reefiflora Tr. & PL) and bejuco de rana (.V. Sintenuii 
Urban), the former being the more abundant. They are widely 
distributed and it is diflic-ult to distinguish them in a sterile condi¬ 
tion. They have already ht^eii referml to as inhabit ants of the 
moist Iropieal forests but they are more abundant and larger in 
the rain forest, reach their maximum in the Sierra palm forests 
a little above the rain forests and extend to the highest peaks. 
The bcjueo de palma and bejuco de rana are especially inten*sting 
because of the peculiar diff(‘reiitiatioii of the juvenile and adult stages. 
Seeds of tJiese two speeies are produced moist abundantly in the Sierra 
palm forests and are widely distributed over that region and the two 
lower forest They germinate freidy on moist roeks, stumps, logs, 
isarthy mossy banks and other places. Tlie juvenile stages are abun¬ 
dant and are characterized by leaves wliieb are closely api)ressed to 
the substratum to which the plant clings by means of its aerial roots. 
The leaves are sessile, ovate-oblong, blunt at the apex, cordate at the 
baae, 1 to 4 centimeters long, crowded or almost overlapiiig on the 
tihort interiiodes. Tn this stage it resembles a small climbing aroid 
more than its own adult stage. Thider favorable conditions a lateral 
branch grows out from the substratum, develops inteinodes two to 
three times as long as those of the juvenile plant and leaves which 
are narrow, oblong, obtuse at the base, and sliarf)ly acute or acumi¬ 
nate at the apex. This branch grows over tree trunks II to 10 meters 
in height and forma huge ma^wes ^or 3 meters in diameter. If a 
part of this adult plant is broken and falls to the ground, it is very 
likely to grow and give rise to a juvenile branch like the original 
juvenile plant. 

The second vine in importance is the rasea garganta or cala- 
baz6n (Philodendron Krebsni Schott), a large aroid which climbs to 



82 THE JOUBNAL OP THE DEPARTMENT OF AGRICULTURE 


a height of 10 nipters. Several otlier aroitls ineluding the guinda 
{Aniliurhim Hcandcns (Aubl. Engler) eliinb but do not attain sadi 
large size. True epii)hytes are not almndaiit. Uillia parasitica Jaoq. 
trails over the lower tree trunks and is eonspieuous by its flower 
bj*an(«hes and snowy white flowers. 

The heavy rainfall and the saturate*!! atnias])hepe favor the develop¬ 
ment of many binall herbaeeous idants which are distributed throagh 
the forest and grow in great abundance along the trails where the 
removal of the shrubs and young trees reduces the competition. The 
root \ystem of these ])lants is small and poorly developed; some of 
them will flourish on moss hanks, the rough bark of trees and in 
rock ere^iees. Even smooth roeks that are eovored wdth a very thin 
layer of moss(»s will ho weupied by numerous small herbs. It is 
very probable that the great majority never eorae to maturity but 
the sc*edling i)roeess is eontinnous and the I’ocks are never without 
cover if tliere is any possible ehanee for the young ]dants Jo gain 
a root hold. It will be rauliiy seen that under these eoimitions, 
it is impossible to distinguish with any degree of certainty the 
grouinl plants, roek plants and true epiphytes; in fact tlie same 
species may be found behaving in all three ways within a very 
short distance. 

The most abundant of the herbaceous plants belong to the genera 
Piha and Piperomia. Of tin* latter genus yerba de medio real 
(P, roiandifolia (li.) TIBK.) is especially eonspieuous, covering tree 
trunks to a height of a meter or more with a close mantle of smaU 
orbicular leaves. P. emargindhi (Sw.) DC. has this same habit. 
Among tlie larger siiecies are: J\ robustior Urban, P. ainta R. & P., 
P, uutgnoliaefolia (dacq.) A. Dietr. and P. glabella (Rw.) A. Dietr. 
The species of Pilca are also plants of deep shade and grow in thin 
noil or on rocks but do not have the climbing or epiphytic habit 
of some of the Pejicromias. The most common are /^ iuaequalis 
(Juas.) Wedd., and P. obiusata Liebm., but the following are also 
found: P. repeus (Sw.) AVedd., P. Krvgii Urban, P. Parietaria (L.) 
Blume, and P. semideniala (Jnss.) Wedd. 

Atasociated with the Pileas and the Peperomias are many other 
herbaceous plants such as the yerba maravilla {Rucllia coccinea (L.) 
Yahl.), which is abundant and conspicuous because of its scarlet 
flowers; yerba de San Martin {Smivagesia erecta L.) and the altea 
(Nepsera aqmiica (Aubl.) Naud.), which are abundant along the 
trails; the woodland grass (Ichnanthus pollens (Sw.) Miinro) and 
Stethoma verticillar%s (Nees) Britton. There are also scattered 
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plants of tliro(» small oreliids {Cra)iichis munvosa Sw., Prescoltia 
o!%ganiha (Sw.) Lindl. and Plujsuriis plantagim us (L.) Ijindl.), 
wliieli occur as scattered individuals. Tlie i)ala dc ^allina (Lepi- 
(Utgailiis ahtpvvuroidfu (Vald) R. Hr.) and tibey parasitico (Colum- 
uca tu/ae rrbaii) arc of (u^casional occurrence in such places. 

There are a few taller species each represcnt(*d by a few indi¬ 
viduals. They are the yerba de plata (Uohmdra frulUosa (Ij.; 
Kuntze) and Hifpitis atrorubvns Poit., which are abundant but far 
less conspicuous than bijao (Alpina aromaika Aubl.) with its tall 
flowerin" stems and acliicoria cimarrona (Tupa rohnsla (Graham/ 
A. DC.); tangled masses of grasses belonging to the genus Lasiacis 
and the scrambling sedge {Srlvna ctMusccus Hoeckl.), which obstructs 
the trails with its sharp edged, cutting leaves, are common ami fre- 
uuently abundant. 

The ferns an' exceptionally luxuriant and range in si/e from 
the tree fern ((\ijathfa urborva (L.) J. E. Smith) and IhmifvUt 
horrida (D.) R. Br. to the very Ismail ferns a few centimetei*s in 
height. Small members of tlie genus Poly pod iuui climb over the tree 
trunks; mats of the Selaginellas cover the ground and clay banks; 
and Jiiasses of Dkmuoptcris bifida (Willd.) iMaxou grow in many 
plac *8. The others species most likely to attract attention are 
Dryopferis irfiadata (L.) rrban, />. ddioidta (Sw.) Kuntze, Poly¬ 
podium lycopodioides L., P, chuoodvs Spreng., /*. loricpum Ij., Poly- 
bofvya vcrvhku (L.) Kaulf., Xcplirolvpis rivularis (Vahl) Mett., 
Alsophila borhiyueiia ^Maxon, Ihmilvlia borrida (L.'l R. Br, Ilypo- 
Ivpsis repins (L.) Presl, Odoniosoria avultafa (L.) J. Smith, Olvuu- 
dra articulafa (Sw.) Presl, and Viiiaria filifolia Fee. Lycopodiu u 
vvruuum L. is common; L, linifolium L. grows as an epiph^ie, and 
^khiyivcUa Kruyii TTieron. forms small mats on the forest floor. 

A number of species, some of them of considerable si/t» and 
others of special ijiterest to botanists are not known outside this rain 
forest. Some of them have been collected but ou(*e and are not 
well represented in herbaria. Therefore, it is reasonable to suppose 
that a careful exjdoration of this region will r«‘sult in the rediscovery 
of some of these species and the diseoA’ery of additional ones. 

3 TIIK SlKKUV^XLM FOKEHT 

Climbing above the rain forests or the moist tropical fon*st and 
into the Sierra palm forest, we note the first distinctive change in 
the ]>lant life in the massing of the Sierra palms {Enierpe globosa 
Qaertn.) at and above an elevation of about 600 meters (2,000 ft.). 
This species, which is represented in the rain forest by scattered 
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individuals, now becomes tlie dominant species. Its lowest altitu¬ 
dinal limit is in the Luquillo mountains; in the (Central (^ordillera, 
its lowest limit is almut J)(K) meters (.‘1,000 ft.). This variation is 
probably due to rainfall, atmospheric Imniidity, wind exposure, 
temperature and otlier ageneit^s. The transition from rain forest 
to palm forest is usually sharp and always far more abrupt than 
any possible change in the climatic conditions. It aj)pears that the 
Sierra J*alm is latter ada])t(Hl to the higher altitudes than some of 
the more common species of the rain forests and that its abundant 
seed production, high germination and close control of its environ¬ 
ment i)revents any considerable mixing of oth(‘r species. It is an 
excellent illustration of ecological dominance, being most abundant 
and almost tin* only component of the forest layer, and determining 
ly its environmental control the secondary sj)ecies associated with it. 

The Sierra j)alm forest foniis an almost continuous zone around 
the Jai(|uillo Mountains at an elevation of about 600 meters (2,(K)0 
ft.). A little above this ccuitinuoiis zone, the ])almK alteniril'l^ with 
the mossv forest, the palms oceup.\ing the more shc*lterc‘d ravines. 
The arenas occupied bv the Sierra palms may be describetl a sevies 
of triangles which are united at their bases, their apices extending 
almost to tlu summits. On the (Vrro de la Punta of the (Jentral 
<^ordilb*ra, near dayuya, the Sierra palm forest starts at about 9(K) 
meters {.‘1,000 ft.) and extends almost to the summit which is about 
1,1150 meters (4,400 ft.), the highest point in Puerto Rico. 

Tin* fact that the ])alm forests of these two regions differ in 
altitude bv about .‘100 meters (1,tM)0 ft.) and are very generally 
located in the sheltered ravines, indicates that they are controlled by 
meteorogical conditions and that the wind exposure is more important 
than the variations in temperature. 

The transitions from the rain to the Sierra palm foi*(*st is sharp 
and well d<*Hned, a very complete change taking jdace within a very 
f<»w meters. Tin* transition between the palm forest and the mossy 
forest may be sharp and well defined or broad and poorly defined, 
depemling on the toi)ograi)hy of the region. On the eastern or 
windward slopes it is usually sharp and well defined, while on the 
slope where the \rind exposure is less, it is usually broad and poorly 
defined, the dominant species of the two forests mingling. 

Tlie SicuTu palm forest is easily recognizcnl at a eonsiderahlo 
distance by the form and size of the leaves and at a still greater 
distance by tlie jialc green uniform color of the foliage. Tl is very 
conspicuous wlien seen from one of the liigliest summits which gives a 
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bird’s-eye view of larpe areas of mountain slopes and slio\i1s with 
great clearness the distribution of the palms in the ravines and in 
small colonies growing in the shelter of some minor peaks. 

The Sierra palm has a straight, erect, cylindrical trunk, which 
is rarely more than 1.5 decimeter (6 inches) in diameter and 10 to 
15 meters (30 to 45 feet) in height, and pinnate leaves, which arc 
2 to 2.5 meters in length and form a dense shade. The globose 
fruits ai*e a little more than a centimeter in diameter and are 
produced in great abundance. Keproduction appears to bo retarded 
by the reduced light but is always suflSeient to maintain a pure 
stand of mature* trees. The establishment of other species, either 
from the rain forest below or the mossy forest above, is very much 
hindered by fallen leaves which tend to smother the vegetation 
beneath them Therefore, the palm fort*st is very open and free 
from undergrowth (Fig 40). llouever, there are occasional speci¬ 
men'. of the llagriimo ((^ecropia ptliaia L.), the tree fern {Cpathva 
arhorca (L.) J. E. Smith) and Vlibadium erosum (Sw.) DC., all 
of uhich are common weed trees of the rain forest. There are alsx) 
a f(*w individuals of eupey (Clusia rosea Jacq.), ^*ai>a cimarron 
{Cortlia borinquevsis Turban), hoja minga {Cananqa Blahii ((iri'^eb. < 
llritton), achiotillo {Aldiornca laiifolia Sw.), tlie hueso bianco 
{Maijcpea (lomiHgcnsis (Lam.) Krug & Urban), the giiaragiiao 
{(iiiareo gnara (Jacq.) P. Wilson) and Mivonia tefrandra (Sw.) D. 
Don The slirubs are usually very poorly represented. Psgehoiria 
Bcrtniana 1)(\ is the most abundant and attains a height of il 
meters, P. uliginosa Sw., P. maleohns Trlian, Diicharfrea Sinfniisii 
(TMmn) Britton and ciencguilla (I)aphnopsis Philippana Krug & 
Urban) arc smaller in size and less frequent. 

The bejuco de palma {Martgraria rccliflora Tr. & PI.) and the 
bejuco de rana (M, Sivfeniyn Urban), which have been described as 
inhal)itants of the rain forest, reach their best development in the 
Sierra palm forest. There are also a few (dimbing aroids and the 
climbing bamboo {Arihrosiglidhnn sarmentosum Pilger). The spe¬ 
cies of epiphytic bromeliads tliat are found in the rain forest arc 
much more abundant in the palm forest. Tlillia^.parasitica Jacq. 
i‘i abundant to an altitude of aboitt 750 meters (2,5(X) feet). Pepe- 
romia rotundifoUa (L.) IIBK. is abundant on the bases of the 
palm trunks. The number of ferns is reduced but many species 
of the rain forest peilsist, including Struthiopteris exalt at a (Fee) 
Broadh., Hynienodium crinitum (L.) Fee., Pdlgpodiam asplcnifoVum 
L., and Vittaria remota Fee, which grow most abundantly along 
the trails. 
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The lierhaeeoiis plants art* rediieed both in number of species and 
number of individuals The moM eomnion and eonspieuous is the 
begonia {Btqonia decandra Pav ) (Pig 41) which finds its optimum 
environment in this forest and grows abundantly wherever the light 
is sutfieient. Clumps of the Icngua do vaea (Anfhurinm domtnicen^e 
Schott) are frequent and conspicuous, and the achieoria cimarrona 
(Tupa iobusia (Craham) A. DC ) is common and large Other 
species of this forest aie Pepeunnut alala H. & P , Sanvaqchia 
L Vuinizui amingua (Urban) Britton, J^hijsiinis plantaqineus (LJ 
Lindl, (^an r pohfs1a(hija S^\ , ilsophila quadripinnata fQmel) 0. 
(Mir, Srrophulatia minuidUmi Pennel and Lifcopodium ternuum L 

1 ITTl ^^OSS^ 1 OKI SI 

MMios( ])()iMi()ns ot the LikiuiIIo Mountains Ivina hIkac the udliii 
forests are more or less co^ered b> an association known to the 
forestcis as tlie ridge t.\j)e and designated by Murphy as the^iiiiii 
cam tviie A much l)(‘tt(‘r name is mossy lores! because of its strong 
ecologi<*al r« sendilance to similar types oi this name in other t] 0 ])ical 
regions, it oc<uipi<‘s the peaks and des<'ends along the more e\pos(»d 
Mind-s>\ept ridges (Pig 12) to an ele\dtion of about 700 meters 
(2,»h)0 fe(*1). It oc(‘upies a corn'spondiiig position on the (^ordillera 
Cential but descends to \er> little il an,\ below 1,000 meters f.M,M00 
fe(»t) 

In tin* IjUdUillo -Mountains, this lorest occupies the ])osition of 
the highest rainfall and hmhebt atniospherie humidity Throughout 
practicallN the entire year, the peaks aie wrapped for a eonsideiable 
liaiM" oi the time in fog oi cloud which nnses the humiditv nearly 
or (|uite to the point of atmospheric saturation, resulting in rainfall 
almost e\ery day and to a \ery gredt reduction of sunshine These 
clouds collect during the night and co\ei the mountain t at an ele^a- 
tion oi bOO meters (2,(K)(' feet) During the d.iy tlie clouds are 
fonind on tin* eastern slope and, drixeii by the winds, the> as(*end 
and cross tin* ridge, enveloping the peaks in cold mist or in drench¬ 
ing rams, and finally inovinir west where the\ are evaporated under 
the tropical sun 

As a result of the liigli rainfall and atmospheric humidity, the 
Fioil of the mossy forest is veiy generally water-soaked and the 
plants almost constantly dripping with moisture The soil is usually 
thin and in many places the fore^^it floor consists of irregular rocks 
separated by wet muck and covered with fallen leaves, dead twigs, 
superficial roots and prostrate stems. 
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The trade winds which l)low almost constantly over the peaks 
of the Liiquillo Mountains are so moist that it is doubtful if tliey 
affect the water relations of the plant life seriously but they do have 
a very pronounced mechanical effect, so that in the most exposed 
portions the trees are limited in heijeht to about three meters and 
the tops arc kept at a very uniform level. 

The temperature is also considerablj' reduced. Although we have 
no exact records, it is reasonable to asume that the temperature of 
the rain forest is about six degives lower than at sea level, that of 
the mossy forest 7 to 11 degrees, and that of the peaks of the Cor¬ 
dillera Central as much as 14 degrees. 

The four imi)oi*tant environmental conditions of the jnossy forest 
appear to lie low temperature, high wind exposure, water-soaked soil 
and an atmosphere of high humidity, frequent fog and mist and heavy 
rainfall. The wind appears to be the most imi>()rtant factor in 
differentiating the mossy forest from the palm forest; the former 
being limited to the summits and to the winds-swept ridges and the 
latter to the ravines. 

The net residt of the tMiviroiimental influences has been the 
segregation at these high altitucles of a most interesting and distinct 
flora, few spe(des of \Ahich are found in other associations. The few 
mossy fon'sts of Porto Kico are on the higher elevations and well 
separated from each other by valleys. Tins conditions has led to a 
considerable endemism. Tin* Jjuquillo Mountains are nottsl as being 
the only station for a large num])er of species; but the (^ordillera 
Central, jillhougli l(*ss fully explored, also contains several endemic 
species and is tlie only known Porto Ri|[*an habitat for several 
other species. 

Four species constitute the bulk of the arimn^scent vegetation: 
the orgaiiillo (Wcunnannia phinata L.), tlic granadillo (Ocotea 
Mpathulaia Mez.), the roble de sierra (Tahebiiia rigUla Urban) and 
the Eugenia horinquensh Hriltou, none of which occur in the i*ain 
forest, except possibly as rare and widely isolatfnl individuals. They 
are widely distributed at all altitudes of the mossy forest and probably 
constitute 7f) per cent of the dominant sptK?ies* The spcKues of 
secondary importance are tortugd prieto {Ravenia Vrbani Englcr), 
Calycogonium squamuloxum (^ogn., Miconiu pgenoneura Urban, M. 
pachyphylla Oogn., .1/. foveolafa Cogn., Verafosiemma porforicensis 
(Urban) Iloerold, Peiesiodcs yunquemc (Urban) Britton, Thihnudia 
Krugii TTrban and Hoerold, Jkx Riniensn (Urban) Britton, eupeillo 
(Clusia Krugitma Urban), Orammadenia Sinfenmi (Urban) MeZji 
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Mecranium amygdalivm (Desr.) C. Wright and capa cimarrun or 
miiiioea {Cordia borinqueasis Urlmu) and many less numerous species. 
The bejueo de rana (i¥arr[;rcfi;i(/ shfenisii ITrbaji) and the bejueo 
de paliua (3/. rectiflora Tr. and PL') are abundant and constitute a 
striking feature of the vegetation. 

At the lower limit of the mossy forest, (Pig. 43) at an elevation 
of about 700 meters (2,300 feet) these species grow into trees of 8 
to 12 meters in height but differ from those of the rain forest in 
having crooked trunks, more branches and a greater abundance of 
mosses, Selaginclla and various epiphytes. With the increase in 
altitude and greater exposure to wind, the size of the trees is generally 
reduced. At 900 uicttTs (3,000 feet) the trees on the exposed ridges 
(Pig. 44) schiom exceed 4 meters in height, while on the wind-swept 
summit of K1 YuiKjue there are large areas of dwarf forest, composed 
of tlic same species but not more than two meters in height, and at 
the very edge of tlic forest on the rocky promontory, (Pig. 45) 
lUiconia foveolala Cogu., Jhj Sinttnisii (Urban) Britton, C(raios^ 
iemma i)orloHc(n.m (Urban) Jloerold, ISuginia borinqmnsiH Brit¬ 
ton, and roble de sierra {Tahcbuui rigida Urban) are reduced to 
not more than one meter in height. 

On the loA^er limits of the mossy forests, the larger sizt* and 
spreading liabit of the trees leads to rathei open spacing. On the 
upper limits the trees are .smallei and denst'ly crowded until on the 
summit (Pig. 46) of the LiKjuillo peaks, they fonn dense thickets 
of crooked m^arly interlacing stems, through which vision can seldom 
penetrate more than 3 to 5 meters. At the lower limit the crowns 
of the trees are more or less rounded but on the uj)per limits the 
exposnn to liigli winds cause the erowns to be level or flattened until 
at tl»e summit they present an almost i)erfectly smooth exj>anse of 
dense foliage, over wliieli the only eontrast is caus(»d by the occasional 
plants of ejiiphytic bromeliads and orchids which ^irojeet above the 
general level. The elose relationship between the wind exposure and 
the size of the trees is well sliown at any ledge of roek; the plants 
on the leo side growing to a greater height than those on the wind¬ 
ward side but not rising above the general level of the wind-drafts 
from the windward side. 

One of the most characteristic features of this forest is the 
luxuriant growth of mosses and Selaginclla Knigii Tlieron. At the 
lower limit the trunks of the trees are covered to a height of 3 or 
4 meters with a layer of moss and a considerable paii: of the forest 
floor is carpeted with mosses (Pig. 47). At the upper limit, the 
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ground is coniplelely covered with dcntte mats of 8. Krugii which 
elimbs the trees to a height of a meter. Above the 8, Krugii the 
tranks are completely covered with a dense eoat of several species 
of mosses and hopatics which extends to the smaller twigs and 
conceals their actual size and the character of their bark so that they 
all have the same appearance. The leaves arc also frequently covered 
with growtiis of these same hepaties. Under these conditions, the 
differences between terrestrial and epiph 3 rtic habits are of little im¬ 
portance and most of the secondaiy species grow indiscriminately 
on the ground or on the sides of the trees. 

The development of the two si)q.cies of Maregravia is especially 
interesting; the juvenile plants grow very abundantly as epiphytes. 
Some of tlic mature plants Idoom as epiphytes while others are 
terrestrial and produce long steins two or three centimeters in diam¬ 
eter whicli scramble through and over the for(*st at a considerable 
height. Another noteworthy epiphyte is Psychotria GromnmUiana 
(Baill.) Urban wliieh produces delicate pendant or ascending plants 
on the dominant trees, n»seinbling an epiphytic ericad in habit quite 
unlike the coninioner speedes of the genus. 

The ferns are V(»i*y common, the larger ones growing on th(» ground 
while the smaller ones grow indiscriminately on the ground or as 
epiphytes. The common species are 8fruthioplfrLH polypodhid^'s 
(Sd.) Trev., 8, Uvderidoodiana Broadh., Cyafhra p\ihesccns Mett., 
DipJazhm IPITermhiicri Ilieron., Ahophila borinqucua Maxon, Poly- 
podium irifurvatum Ij., l/ycopodium tenuicaule Underw. & Lloyd, 
and various spcides of Ilijmenophyllum and Trichomanes. The lengna 
de vaca (Aulhitrinm dominueusc Schott) and a few species of 
bromeliads are abundant as epiphytes. Delicate plants of Pilva ynur. 
quensis (Urban) H. & W., Krugii Urban, Pcpvromia hrniaudifolia 
(VahD A. Dier. and PlcurotludliH crassipes Lindl. are common. 
The grasses (Arihrosfylulium mrmmtosvm and Inachne auguafifolia 
Nash) grow in tin* open places. Plants of yerba * de iiiaravilla 
{Bucllia (orcinea (L.) Vahl.), yerba de San Martin (Sauvagesia 
erecia L.), bijao {Alpinia antiUarum K. & S.), common begonia 
{Begouia d(candra Pav.) and 8teflionia verticillari,i^ (Nees) Britton, 
grow along the trail. 

Th(* abundant rains prevent the a<*cumulatioii of soil on the rocky 
peaks except in the crevices and pockets of the rock, so there are 
practically no shinibs, although the typical species grow over the 
•edge of the rock, on the lee side (Pig. 48). The glosses and sedges 
<Fig. 50) arc most common and are represented by IsacJinc angusti- 
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folia Nash, Arthrosiijlulhim sarmenitosum Pilfter, Mavliacrina restir 
oides (Sw.) Vahl, Rijnchospora njperoides (Sw.) Mart., li, Brnneri 
Britton and K. lufpdllensis Britton. The small fern Psilogramme 
porforurvsis Maxon, tlie Lartror fern Sfriiihiopicris lineafa (Sw.) 
Broadh and Cyaihea puhrarens Melt, j^row in creviees in the rock 
vdiile Selaginella poriorivcmiR A. Br. grows on the sheltered ledges. 
Miscapella subiilaia (L.) Barnh. and piisilla (Vahl) Banili., com¬ 
mon plants of the coastal plain, grow in pockets of wet soil and 
are excellent illustrations of the wide distribution of seeds. The 
small orchid Oefadesmia moniann (Sw.) Benth., and the endemic herb 
Mikauia pachyphylla ^ (^rJian are rare on exposed rocks, while Pit- 
(airnia angusfifolia (Sw.) Redoiite is fairly abundant. 

The mossy forest association occurs on the higlier peaks of the 
Coi'dillera (^'ntral (Pig. 4b) but is very different in many resp(*ct8 
from that of the Liuiuillo Mountains. The influence of tbe wind 
is veiy much reduced, the shrubs are neither bent to tl)e s^j^tli nor 
shorn to an even surface but are erect and have rounded crowns. 
The mosses are reduced to a thin layer on the sheltered hninks or 
alisent and the S(*laginellas are completely absent. The bromeliads 
arc f<‘W and inconspicuous. The less rigorous environment is shown 
by the ])r(‘sencc of manv shrubs of the rain and moist tro])i(*al forests 
and by tlie more luxuriant development of herlis. 

Of tile four characteristic trees of the Luquillo mossy forest, only 
two, the granadillo (Orotfa Hi}atlu(laia Mez) and the oreganillo 
(Weiimnniua phmala L.) are present. Tlie roble de sierra (Tube- 
hvia rigifta Urban) of the former lo<*ation is replaced by the closely 
related ruble de Colorado {T, Sclntmanniaiw Urban). Eugvvia horin- 
quenah Britton is lacking. The liejueo <le rana {Var grana Sin- 
fpnisii Urban) and tlie bejuco de palma (M. rvciifolia Tr. & PI.) 
are abundant Mivonui pipnonvura Urban, PaUvourta alpwa (Sw.) 
DC. Haenianfhns ohovatus Krug & Urban, mata dc pez (Lasianlhus 
Moralcsii (Griseb.) (\ Wright), Cerafostemrna jiorforieenm (Urban) 
IToerold, Payvhotria Grossourdya^w (Baill.) Urban and eupeillo 
(Clnsia Krugiana Urban) are present in both regions. Endemism is 
illustrated by Persea porforicensis B. & W., Ilex Cooki B. & W., 
Didymopanax Gleasoni B. & W. and possibly by a species of Xolixma 
which appeal’s to be nndcscribed. The rare shiaib Ilex BiedUiei 
hoes, also grows here and ihh is the lone Porto Rican station for 
Torralbasin ntneifolia (C. Wright) K. & U. Several other species 

^Cnrfful Mcarrh fliiniii; April lO'Jd dimiOMd hut h siiii;1u smull Hperiiuen, ptwsibly the 
s(iK* rimuininu' piniit of the* hiHMU» 
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of tlio Liiquillo assooiation were not st'en but may be present. Tbe 
plant life of tbe lower moist tropical forest is represented by llUlia 
parasitica Jacq., euciibano (Rapa'nea ferruginea (R. & P.) Mez), 
TJrcfoIaria exotica GmeL, Ocofea floribnnda (Sw.) Mez and eupey de 
altura {(^hisia Gvndnlachii Stahl). 

The ferns art' numerous and include Odontosoria uncinella 
(Kunze) Pee, O. aculeata (L.) J. Smith, Polypodium sectifrons 
Kunze, P. loriccmn L., Ilistiopteris incisa (Thunb.) J. Smith, 
Struthiopteris pohjpodioides (Sw.) Trev., S. lineata (Sw.) Broadh, 
Elaphoglossum rigidum (AubL) Urban, Rhipidopieris pellala (Sw.) 
Schott. Ifymenophyllum Hneare Sw., H. crispiim IIl^K., Trichomanes 
figidum Sw., T. crispum li., and a* species of Dicranopteris which 
is apparently uiidescribod and cnc^eniic to this region, where it forms 
conspicuous clum])a on the peak. 

The dominant shrubs are sparser, and the herbaceous plants and 
under shrubs more abundant tluin iu the laiquillo ^Mountains. The 
two grasses of the former region Isachnc angiistifolia Nash and 
Arthostylidium sarmeniosuin Pilgor are common. Other common 
plants arc hmanthm laxiflonts Urban, Cranlzia ambigua (Urban) 
Britton, Piha yaiKptohsis (X'^rban) Britton, Peperomia ienella A. 
Dietr., and P, hernavdifolia (Vahl) A. Dietr. The orchids are 
reprohented by AmphiglottiH seantda (Jacq.) Britton, Ocladesmut 
htonlaua (Sw.) Benth., Pleurothallis crassipes Lindl., Ornithidiinn 
rocvmvam (Jacej.) Salisb. and JavquwelUi ientifolia (Sw.) B. & W. 

Since each of the preceding five t3q)(»s of foi*est is largely the 
result of a definite set of factors such as temperature, rainfall, 
atmosi)heri(' humidity and wind, which are very stable and not 
subject to variation brought about by the plant life itself, successions 
betwe(»n these tyi)eH is not in progress at the ])resent time* and they 
may all be regarded as climatic climaxes. 

VEGETVTFON OF TTTE SOUTIIEKX r()\STAL PL\TN ANT) A1).TA(T.NT 

FOOTlilLLR 

A. General 

The differences b(*tweeu the j)lant life of the northern and 
southern poi-tions of Porto Rico are fundamental and apparent to 
any observing person. The plant life of the north side is easily 
differentiated into many associations of very different appearance 
and composition but formh a connected whole and its distribution 
coincides exactly with the Tertiary coastal plain, the principal 
environmental factor being the nature of the underlying soil and 
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rot*ki9, whih* the climate lias only a very broad general eflPeet. The 
south coastal plain is nnicli smaller in area, the volcanic rocks of 
the Creataceous age coming down almost to the Caribbean sea for 
about half the length of the Island. The typieal plant life covers 
the Tertiaiy roeks and extends far up into the central mountain 
mass. The soil is a subordinate environmental factor, the low rain¬ 
fall (Fig. 8) lieing of ])rimary importance. Many species and a 
few jilant associations extend over the various soils regardless of 
wliether they an' volcanic, limestone, shale or fluvial out wash. 

Th(‘ abrujit transition from the incsophytic climate and vegeta¬ 
tion of the central mountain mass to the xerophytic climate and 
vegetation of the southern foothills and coastal plain is very evident 
and can l)e readily st'on in driving from Cayey to Guayama. Leaving 
the military road at Cayey which is about 400 meters (1,200 feet) 
al)o\(' s(*a level, the road ascends (piickly to about 8(K) meters (2,400 
feet), winds along the mountain side and over table lands, ^ludually 
des<‘ending to wdthin 10 kilometcis of Guayama, at which ])oiut the 
elevation is about (ioO meters (1,000 feet). From this point to 
Guayama the descent is very rapid and the transition from meso- 
phytic to xerophytic vegetation ecpially rapid, there being a very 
sti'iking change in the general a])pearance and com])onent s))ceies 
wdthin a distance of about three kilometers. The nature of this 
change in plant life lias been discussed in a preceding part (page 71). 
The same transition in i)lant life may be setm on the i^oads north 
of Yau(o, VillaJba and Coamo aiul soutli of Adjuntas, sometiim^s 
abrupt and sometimes gradual, depending on the location of the 
roads with i-eference to the surrounding hills. The presence of the 
mesophytic sj)ecies of the mountain in moist spots at low levels and 
oT the xerophytic s])ecieh of the coast on e\pose<l clitfs at high 
altitudes indicates that the chajige in vegetation is not the result of 
temperature but of moisture. 

The li-ansition betw'een the mesophytic and xerophytic regions is 
less abnij)! along the roads which follow the shore line i)assing 
through Mayagiie/ on the w^est and Ilumacao on the east. Along 
tho latter road, the fragment of the mountain forest near Ifumacao, 
'\\hich is in a region of high rainfall, already shows a considerable 
number of sederophyllous species. Descending along the southern 
slope of the Panduras ridge into Maunabo, the transition is com¬ 
pleted and from that point west along the coast, the plant life is 
distinctly xeroi)hytic. At the western end of the Island the typical 
mesophytic vegetation of the Mayagiiez region is continued to the 
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north slope of the limestone ridge between San (lerman and Lajas 
and almost to Sat)ana (Jrande, but a reentrant ot* xerophytie vegeta¬ 
tion oceupies the southern slopes of the Maricao mountains to the 
north. 

Geographi(*ally, the southern region of Porto Rieo lies to the 
south of an irregular line passijig along the southern front of the 
mountains at an altitude of about 300 to 400 meters (1,000 to 1,500 
feet) from the Panduras ridge on the east to a point northwest or 
north of San German, thenee returning at a lower hwel to Sabaiia 
Grande, and then west again along the ercNst of the Lajas range of 
hills to the oeean south of Cabo Jiojo. South of this line, the prin¬ 
cipal types of land, measured by diflferenees in plant life, rather 
than by their geology, are the mountains of volcanic origin, the lower 
shale or limestone hills of the C^retaeeous or Tertiaiy age, and the 
large oiitwash ])lains and valleys of alluvia. Several small tracts of 
fresli-watei* marsh, of sand or shingle bea(‘h and mangrove swamp 
are of secondary imi)ortance. 

Suec(»Hsioual processes within the whole area have, in general, 
been vei*y much retarded and in some environments almost suppressed. 
The great physiographic processes of erosion, base-leveling and f)each 
formation l)y which the environments of the north side have been 
changed ai^ of much less imi)ortauce on the south side, due to tin* 
short rivers, low run-off and a sliore line "hich is protected from 
the force of the tra<le winds. The biotic ]>rocess of soil accumulation 
and humus fonnation inland are retarded by the sparseness of the 
vegetation, due to low rainfall and atmospheric aridity. But the 
strips of mangrove are constantly building new land along the shore. 

Although erosion by water and wind are continuous and the phy¬ 
siographic effects can be observed a^ong the south coast, their 
activities are here so slow that in most cases there is no evidence 
of plant movements or of adjustment of boundaries between different 
associations. A halarch series beginning with the mangrove swamps 
and culminating in a xerophytie forest, is well defined. Parts of 
a hydrarch s(>ries exist along the lagoons between Guanica^ and 
Boquerdn and along some of the rivers. An old xerarch series of 
ancient develo}>ment has been completed as far as a tem])orary climax 
over the arid rocky coastal hills, and a succession Irom it to the 
climax forest of the lowlands may be inferred. There are a few 
isolated illustrations of a xerarch series on beaches and in coastal 
thickets. The mesareh series of the northern shore is naturally not 
represented in the arid region, but traces of it may be discovered 
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in the more nearly mosophytic vegetation of the limestone hills at 
San (ierman. Still another sueeesHional trend is exhibited in the 
foothills of th«» eentral mountains mass, where erosion and base-leveh 
ing are gradually leading to the replacement of the hillside xero- 
phytes by tlie climax association of the alluvial plains. Almost 
every association shows the effe(‘t of pasturing or re|)eatcd cutting, 
leading to the development of secondary successions and followed 
in some eas(»s by the rewtablishmenl of the original vegetation. 
The general suceessional relations of the v(*getation, together 
with a few more important secondary associations, are shown 
diagrammatically in figure r>l. Murphy has given a good general 
account of the forest conditions in tin's part of the Island and 
mentions the effect of repeated cutting, burning and pasturing, but 
without attempt to segregate the various component associations. 

B. The Ualahch Series op Coastal Swamps and Salt Fl vts 

One of the outstanding topographical features of the south shore 
are groat level tracts of alluvial land, lying adjacent to and but little 
above the sea. Tlieir origin dates back to an early period of partial 
submergence, during which the present alluvial lands lay lameath 
shallow bays of the ocean. The streams from the north cai’i'icd in 
large amounts of eroded material and gradually built up deltas. 
The mangroves slowed tiu’ actioii oi both streams and waves and thus 
causing tjie suspended materials to settle. With the gradual elevation 
of the land, the deltas were built farther to the south and the older 
portions were left above tlie S(‘a h*vcl. I’he whole i)r()(‘ess of s\ic- 
ce&sion of alluvial soils may still be seen. It involves a ])ioneer 
association of mangroves at the i^ge of the land, a climax associa¬ 
tion of forest on these older parts of the delta which arc remo\ed 
from the influence of ssilt water, and one or two intermediate associa¬ 
tions of small size. 

1 THE MANCfRUVE ASSOCIATION 

We have already indicated that the mangrove swamps of the 
north shore are lunited to the sheltered bays, lagoons and estuaries 
where they are protected from the action of the waves. Around the 
eastern end of the Island they come down to the open ocean in 
many places as is well illustrated at Fajardo Playa; at Ceiba Playa 
they grow in the water of the open bay, and along the south shore 
generally they grow in the protected shallow waters with mud 
bottoms. Comparatively recent changes in the level of the north 
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coast have resiilt(‘d in tlie formation of large laniUoeked lagoons, 
coastal Mwam])H and estuaries in which grow liuudreds of acres of 
mangroves. On the south shore the bays are usually deep and 
surrounded by steep, locky shores, the river estuaries undeveloped, 
and the mangroves more widely distributed but not so large nor of 
such gre^at eommereial importance. The best associations are in 
front of tile great alluvial deposits but tlicre are considerable growths 
on tlie small islands. 

The coiu])osition of the mangrove associations of the north and 
south shores do not differ materially. The four mangrove species 
are found in both and tlie secondary siiccies are tew in number. The 
common mangle {Rliizopltora mamfiv Jj.) is the pioneer spwics and 
extendes fai'thest from the hhore and into the salt water. It is the 
first to appi‘ar in the open water offshore, where it builds up small 
islands, which are occupied by it alone for a long time before the 
incoiniug of other plants. Mangle bluiieo {Lagunculana racemosa 
(L.) Gaertn.) and mangle hobo {Avicennia niihla Jacq.) follow 
just back of the common mangle, while mangle botou (Conocarpus 
erect a L.) again forms the interior zone and extends farthest inland 
and onto tlie dry land. 

Conditions on the land side of the mangrove swamps are in most 
cases esscmtially different from those of the north shore. The 
climate of the nortli slioro is rainy, the supply of ground Avater 
abundant, the transitions from salt water to brackish water, and 
from brackish to fresh water swamps is gradual. The plant life 
varies primarily Avitli the salinity of the Avater; and the succession 
of A^egetalioii is from the mangrove to the Pteroearpus forest or to 
the cal-tail-scdge assoeiation of tlie liydrarch series. On the south 
shore, such a transition is exceptional, because of the arid climate, 
and the succession iiasses directly from the Avet halophyte environment 
of the mangrove to tlie xcroi>hytic habitat of the interior. This in¬ 
volves two fuudaineuial changes in the environment, 4 decrease in the 
AA'ater-conteut of the soil and a decrease in the amount of salt dis¬ 
solved in the water. 

a TIIK BATTS SESUA’IITM ASSOCIATION^ 

% 

This association consisting almost entirely of two small herbs is 
found on a belt of land just back of the mangroA^e swamps, where 
there is not sufficient water for the mangroves and where the 
amount of salt is too great for tlie growth of the climax forest. 
This association consists of almost pure growth of barilla {Batis 



96 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE 


Ufatitima L.)» verdolaga rosada or yerba de vidrio {Sesuuium Par- 
ivlacasfnim L.) and a few individuals of other species. The so3 
is usually a yellowish-brown loam, showing that the alluvial depovto 
have covered the black muck soil which was formed during the 
preceding growtli of mangroves. 

These two species have about the same vegetation character; they 
usually grow prostrate on the ground, although the barilla becomeB 
ascending to as much as 5 decimeters when in dense patches and 
the verdolaga sometimes scrambles over buslies and stones to the 
height of nearly a meter; both have thick fleshy leaves adapted to 
water storage, wliieh is eharaeteristh* of other plants in similar 
environments. They do not grow mixed to any extent but attain 
their liest development in pure patches of as much as an aero in 
area. The verdolaga appeal's to prefer the drier soils and frequently 
grows on land which is somewhat higher than that occupied by the 
barilla. It also appears to require less salt and extend much farther 
inland than the barilla and fre(|ucntly becomes a common sea^ndaiy 
species on the shoreward mai'gin of the climax forest 

Associations of these two spcxdes are conspicuous features of the 
plant life in many places along the entire south shore. They are 
easily distinguished from a distance by the pale, yellowish-greeit 
color of the barilla and the dark-green or reddish tints of the ver- 
dolaga rosada. In the best development of tliis association, the 
gro>vth of the dominant is so heavy that secondary species are rarely 
present. In the thinner patches a few plants of the erect pega polla 
{Commicarp^is scandens (L.) Standley), the prostrate cotorra de la 
playa {IIeliotropium curassavicum L.) and the minute red-leaved 
Portulaca quadrifid^i L. also occur (Fig 52). Isolated depau])eratcd 
slirubs of mangle botdn (T. r reef a L.) and more rarely of the mangle 
bianco (L, racemosa (L.) (laertn.) and mangle bobo (A. nUidia Jaeq.l 
are sometimes present. The common sea-shore grass niatojo do playa 
{Sporobolus virginicus (L.) Kunth) frequently forms a dense sod 
and indicates tlie succession to the climax forest. 

These two species may also gi'ow in a narrow zone at the edges 
of mangroves just below the xerophytie forest of the hills of a steep, 
rocky coast. In these places, the two halophytes may actually grow 
over patches of the tuna brava {Opuvfia Dillenii (Ker-Qawl.) naw.> 
but the contact is exceptional (Fig. 53). 

Since these species are sun-lovers, it is difficult to understand 
how this herbaceous association has persisted between the two ar¬ 
borescent associations, the mangroves on the one side and the climax 
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forest on tho other. It may be that they represent a reeent develop¬ 
ment or secondarv' succession and occupy Ri’ound from which the 
mangroves have been removed lor fuel. If so, this association is 
analogous in its successional relations to the fern {AvrosUchum 
aureuw) association of the nortli coast, filling in on relatively dry 
ground the place taken by the latter on the wet soils. However^ 
we did not observe any indication of its succession by the mangroves. 

n THE 8\LT PLVTS 

Near the village of Montalvo, soutliwest of (Jiianica, then* are 
extensive areas of alluvial soil almost or entirely destitute of plant 
life (Fig. 52). These areas are distril)uted along the shore for a 
distance of about two kilometers and-are sometimes as much as 300 
to 400 meters wide. Their elevation is very little al)ove sea level 
and altliougli the tides do not cover them, the wheels of vehicles 
crossing tjiem frequently sink a few eentimeteilB into a muddy soil. 
They are bordered on the shore side by a narrow strip of the Batis- 
Sesuvium association and tenninate in a slightly elevated beach which 
is occupied by thickets of the xerarch series. 

Similar <lesert tra(*ts are also found to the northeast of Central 
Aguirre, where there are areas 50 to 100 meters aeims without a 
single plant and areas of several acres with a veiy small amount 
of vegetation which usually occupies irregular pat(*hes. The soil is 
a yellow-brown silt, apparently a fluvial deposit; it is said to be 
usually hard and <*racked, but at the time of our studies it was 
moist and smooth after a rain of the pn*ceding nigjit. These areas 
are bordered on the south by a well-developed mangrovt* forest of 
the usual type and separated from it by a narin)w tension zone. The 
small amount of plant life on these ar(*as is limited to depauperated, 
gnarled, prostrate mangTOves (Fig. 54), the most abundant being 
the mangle botdn (C. crccta li.) ; but mangle bobo (/I. nifida Jacq.) 
also occurs. Around almost every mangrove, and in some spots 
between them arc rounded ])atchc*K of almost i)ure growths of barilla 
{Bads mantinw L.) or verdolaga ro<> 4 ida (Sesuviiim Portulacastmm 
L.) or sometimes mixtures of the two, in which <*ase the barilla 
iisually occupies the center. On the margin of these flats there is 
a narrow and intermi)led zone of th^ Hatis-Sesuvium assoi'iation and 
the tract is bounded by a slightly higher terrain which is occupied 
by the climax forest. 

The development of these two types of salt flats appears to bo 
very much the same and they can doubtless be referred to the same 
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causes. We believe that tJiey are of artificial origiu, caused by the 
removal of the original uiaiigj-ove vegetal ion aud the subsequent 
concentration of tJic salt at the surface bj' soil capillarity and 
surface cvapoj*ation, to a point beyond the toleraiu'c of any plants in 
the local flora. 

1 'IHL CLIMVX FOhKhT 

TJiis io7‘es1 consists of biicar {ihivida Buc(ras L.) aud associated 
species and originally covered all or praetit'aily all of the delta and 
alluvial de])osit back of the mangrove and Hatis-Sesuvium associa¬ 
tions. The largest single expanse* of alluvial plains extends along 
the shore fror»i (Juayaina to Ponce, a stri]) about 70 kilometers long 
by 1 to 6 kilometers wide. Another large area about 1511 kilometers 
long and about 4 kilometers \vid(‘, oeeu])ii‘s a depi’ession extending 
from Yaueo to Iloquerdn between the J^ajas range and the coastal 
hills, ymallej* areas l)order most of the small rivers near their 
mouths. The soil survey of the Arec*ibo-Pone(* area, records two 
typ(‘s of alluvial soils; the Poiiee sandy loam and tlie PonuD loam. 
They (*unsist ol water-waslied particles in which tlu‘ silt aud fine 
sand predominant, are fertile ami eoinprise llie b(»st of the eane lands 
of th(» southei’ii short*. Almost all of these soils are used for eane 
growing altliough tlie arid climate makes irrigation necessaiy. 

The entire* soutlu*ru range of foothills of tlie central mountain 
range is subject to continuous erosion by the numerous small streams 
whicJi flow doAMi tile steep southern slopes. Tlie lower coastal hills 
are eroded at a lower rate than tin* higher hills due to the lower 
rainfall. One result of this erosion is the reduction of some of these 
lower valleys to bas(* level. These valleys are limited in area and 
occur only along a few of the laj*ger rivers, such as the Yauco and 
Cuayanilla, nhei-e the narrow interrupted belts of alluvium lie along 
the streams for a few kilometers. It is evident that the vcgeiational 
histori(*s of the deltas aud valleys are different; tiie one being derived 
from the semi-x(*rophytic vegetation of the foothills and the other 
from the halareli succ<*ssionaI series. The i)reseni ]dant life, however, 
is essentially unifoiiu throughout and constitutes the climax alssocia- 
tion of the region. 

The original vegetation lias been abuost completely destroyed, but 
traces which remain are sufficient to show that the dominant tree 
of the association was the bucar {Bucida Buceras L.). At the 
present time, this is tlie most eomiiion tree of the pastures aud road¬ 
sides and along the fence rows through this region. Most of the 
mature trees now standing are from 10 to 15 meters in height with 
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oeassioiial indivicluak of 25 meters. They branch at a height of 
or 4 meters and produce broadly spreading (Towns, suggesting tx 
growth development after the cutting of the original foivst. Large 
trees of eeiba (Cciha pcniandra (Ij.) Oaei'tn.) with their huge 
trunks, relatively small crowns and frequently buttress roots, occur 
at wi(l(»r intervals. Other eomnion trees along the roadside and 
irrigation (*anals are th<‘ moca (Amlira hurmis 1113K.), the algarroba 
(Ifipncnara Voiirbaril L.) the //amboyant (I)elonix rujia (Hoj(M*) 
Raf.), the giiacima (Guozuma Ouazuma (L.) (\)ck(Tell), the be-i 
(Morinfia Mormna (L.) Alillsp.). The higuero {Vreaccntid Gnjef'* 
L.) is abundant in (Uiltivation. The esc^ambnm (Vandia mitis L.), 
th(» l)asora (Varronia angitsfifolia West), are common shrubs. The 
Hrass known as honiuetillo (Ghloris hidiaia (L.) Sw.) and the shrub 
('hamaoikjvv arlirulafa ^Aubl.) Ilrittoii arc abundant ground plants. 
The Itucar ti*e(»s are very generally intVsted with the jiidos de gun- 
gnh'n {Tilhnidsia nvitrrala L.) which also grows on insulated wires 
(Fig. 55) in the towns and (dtiea of the soutli coast between Guayama 
and Tonce. 

Tile (‘ontaet of the biuiai' for(»st with the Ratis-S(»suvium ass^icia- 
tion is usually mark(*d by a zone of the sea shore grass matojo de 
l)la\ ' (Sporoboliis rinjinirus (L.) Kunth.) wiii(*h is somewhat halo- 
phytic on tin* south coast. It forms a loose sod adjacent to tin* Batis- 
S(*suvium zone and e.Ktends ba(*k under the lives as scattcTcd eoloni(‘s 
and individuals. The barilla (/i. marifima L.) is raivly found under 
tlie tr(»(*s but mats of verdolaga rosada (N. porhflacdsinnn L.^ and 
seatttuvd plants of cotorrera de la playa llvliofroptnm riiras^ovirinn 
L.) and small plants of mangle boton {(\ (recta L.) are abundant for 
half a kilomet(T back into the foivst. The seaward limit of the 
bucar is apparently fixed by the salinity of the soil (Fig. 56.) 

jjand of this region when cl(*ared and jiut to pasture very soon 
1 everts into a thorny thicket if not ghvn proper attention (Fig. 57). 
The most common of these thorny ])lants are the eseambnm Colorado 
\P’dhvcellobimn rnpuk-cati (L.) Mart.), the palo de bun’o {('apparis 
fifxiiom L.) the flor de mayo (Parkimouia ncalvata L.) and other 
similar thomy or inedible species which rai)idly convert the pastuie 
into a jungle of shrubbery. Intermixed with these are such cacti 
as the sebucan {(U'phalovereus Rfpjeni (L.) Britton and Rose.), the 
selmean or pitajaya {Leptocereus (piadricostatas (Bello) Britton 
Rose.) and the tuna brava (Opuntia Dillenn (Ker-Oawl.) Haw.). 

Another interesting reversion is in progress southwest of Yauco, 
where the lack of suflBeient water for irrigation has lead to the 
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fibawlonmoDt of many acros of c'ano land. Here the prouiid is first 
captured hy weeds, among which are to l)e found the margfarita 
(Bidcm pilosa L.), the yerba de papagallo (Blechum Blvchum (L./ 
Afillsp.), Lippia rrpfans HBK, and Wissadifla pvriplovifoUa (L./* 
J^resl). Shrubs follow very quickly; aiiion^ whieli are the basorn 
(yarronia angnsfifolia West), the ear’acjuillo {Lanfaiw Camara L.), 
tl)e aroma easha (Vachellia Farnfsiaaa (Tj.) W. & A.), the eseanibron 
(Bayulia miti^ L.), and alftoddn de seda (iUtlofropis procera (Ait.) 
It. Br.). Tliese are followed and very soon overtopped by small 
trees of bnear (Burida buvcras L.), the taehuelo (Pictefia andeata 
tL.) rrban.), the palo de hedionda (Lonchocarpus lafifoliust (Willd.) 
HBK.) and the ealambrena {Corcololm verkoaa L.). This thicket 
averaf^es about 5 to 8 meters with many younf? bucar about 10 meters 
in height. 

The bucar forest not only tends to n‘-estal)lish itself a*- the dom¬ 
inant tree after cultivation but also appears as the normal siu'cession 
of both hydrophytic and xerophytic ])lant life as will be sho^i later. 
There is very little reason to doubt its climax nature*, although well 
develojied examples of the association were not seen. 

SrMMVKY OF THK ITALVRriT HKRTRS 

The mangrove vegetation is widely distributed along the south 
shore and has been an impoi'tant factor in the building of the river 
deltas and flat alluvial areas. Jt is ecologically the same as the 
mangrove association of tlie north coast. The soil back of the 
mangroves is dry and saline and usually covered with the Batis- 
Sesnvium association but in jdaces where tin* salt concentration 
appears to be unusually high it is comidetcly barren. The (diniax 
lorest of bucar (Bucida Baceras L.) grows well wherever the salinity 
is not too great and tends to ri*-eRtablish itself after cultivation and 
pasturage. 

r. Tiik IlYumRCTi S™es of IjAGOonr \Nn Marshes 

The hydrophytic plant life of the south <*oast is poorly developed. 
>,arrow zones of eneas or cat-tails (Tppha anguRiifolia L.) fringe the 
irrigation canals and occupy small areas of marsh land where the 
natural drainage is poor, but the only area of any conse<juenee is in 
the alluvial valleys between Yauco and Boquerdn. Our studies were 
made in this last section and in the small marshy areas between Sa¬ 
linas and (luayania. 

The Yaiico-Boquer6n valley appears originally to have been an 
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inlet of the sea whieh extended from UuAniea llarboi to Boqueron 
and isolated the present range of coa'^tal hills from the mainlaufl. 
This shallow valley was probably filled by a continuous deposition 
of alluvium which was no doubt aided by an extcnsi^e growth of 
mangro^es which still persist in a large swamp at I^oquerou The 
floor of this valley allei* its elevation alrove the sea level was not 
flat out contained many small depressions in which w^ater accumulated 
from surface drainage of the lulls to the north and south and formed 
lagoons The eastern lagoon, not far trom Ensenada, is now drj"; 
the western one, south of Lajas, has a few acres of open water 

It IS commonlv reported by the ]>eople Ining m that section, that 
the lex el of the water in these lagoons has xaried greatly foi many 
^eals, de])ending on the amount of affluent watei and on the amount 
removed by ])ump8 for irrigation Fields which ai’e said to ha \0 
lieeri under water a fexv years ago are now (lS)2b) dry and large 
areas of cane laiui ha\e been abandoned for want oi sufficient water 
for iiTigation Therefore, tliese lagoons not onlv shoxx* the hydro- 
pbxlie M'gelation of tin* region, but also the sueeessional stages which 
Icri to tlie establishment of the climax forest It is reasonable to 
supi ose that a series ol vears ot henxier rainfall, or a change in the 
souice for irrigation water for local ag»rcnlture, ma> cause the 
lagoons to bo filled again and rexerse the jiresent sucessional u‘r e^, 

South of laijas, tlie floor of this great valley appears to be 
per U»ctlx lex el, but there is a slight slope to the middle of the lagoon 
xxhidi does not excised eight decimeters in depth The soil is allnxial 
but the bhnk color near the lagoon indicates the accumulation of a 
considerable amount ol d(Ha\ed xegetalib matter The lagoon has 
no definite shoie lure and its maigiii cannot be definitely fixed A 
change ot one eeiitimetei in the lex el ol the surface xxill proliably 
cause a change oi a iiietei in the position ol the shore line During 
the dry season of 1^)21) the sliore line receded about ten iiieteis betxxeen 
February 25 and Airiil lb, the dates of our txxo xisits It is xery 
exident that under these conditions, /ones ot plant life, such as 
are usuall.x found on the margins of ponds, (*annot be established 
and maintained 

The most conspicuous species is tire eneas or cat-tails (7 (Uiqus- 
lifolva 1j.) which grows in almost puie culture and is sei>arated from 
the shore by a /one oL open xx^ater Outside the cat-tail /one are 
small colonies if the tall slender rush-like sedge, jurieo ciniaiion 
{Cyp^rus art%culatus L) and the sbuilar but smaller sedge (ff/eo- 
(haiis int€nUncfa (Vahl) R & S.). The lechuguiUa de agua 
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Straliofes L.) grows in largo floating mats which may he several 
nicterH across and are frequently attached to tlie cat-tails. Tliese mats 
also contain considerable mixture of the shore grass matojo de 
playa {S^wrobolus virginicus (L.) Kunth) and smaller quantities 
of other plants. This grass sometimes makes a sod so dense that it 
is used as a nesting ])lace for water birds. The herb Persivaria 
pHfielaia (Eli.) Small, grows as a common secondary species o)i 
these mats and the shrub Sesbau Emcnis (Aiibl.) Urban is occas 
asionally found (Fig. •58.) 

The open walei* is crowded with floating plants of (^craloplntlliini 
(IrwrrsitHi U. and a few unidentifled spcMdes; also by many isolated 
plants of lecliuguilla'de agiia (/'. H^tralioics L.), which are driven 
from shore to shore by the wind and frequently left stranded by the 
receding water. In this new habitat they root in the mud and 
bloom t‘i*eely. Lvimia prrpusUla Ton*, is abo common and cloy^ely 
rssociates with the lecluiguilla de agna. TJie flor de agna ((J^ialia 
aiupla Salisb.) grows and blooms freely in the open water near th*' 
shore, and when the water recedes it coutinp(»s to grow and thrive 
on tli(‘ mud flats. Under this latter condition the marsh plants 
appear quickly and would soon displace them if they were not checked 
by the rise of water during the next rainy period. 

The lagoon is surrounded by a broad, rather indefinite zone of 
I.erbac'eons ])lants and a few shrubs but the composition of this zone 
has undoubtedly been modified by grazing. The most common plamis 
are those which have been avoided by the grazing animals. They are 
the shrubby Lippia rvpiafis TIBK, which is abundant, the herbaceous 
JWidcaria pvnefafa (Ell.) Small which grows in large pat<du‘s, 
Erhinodortts cordifoh'us fL.) (Iriseb whicli grows in Ismail ])atcheR 
f.r as isolated individuals and the sedges jnneo cimarrdn {(Uiptrim 
ariiruhtfuH L.), Elvocharia vodvlosa (Roth.), Schultes and E. niutfda 
(L.) R. & S. which are quite common. There are also bolated plants 
of Plurhea purpurascnis (Sw.) DC. and a si)ecies of MnfsUca forms 
small mats on the ground. 

Outside this last zone of hydrophytes, the herbaceous vegetation 
consist of grasses and weeds with many seattercnl trees of bucar 
^Ititrida liurrras L.) (Fig. 50) which indicatels that the land was 
originally covered with the climax forest. The abandoned cane lands 
near t.he lagoon are reverting to the bucar forest. 

^ The Guanica lagoon which lies several kilometers to the east and 
not far from salt water at Ensenada, is now (1926) com])lctely dry. 
Its ^ite ilB surrounded by abandoned cane lands which have been 
invaded by weeds and shrubs, the first step towards the re-establish- 



BrOLOCJU^AI. RlIRVTGY OF TUB FLORA OF PORTO RIOO 103 


ment of the c*limax forest. The slope of tlie j?ronnd is very slight, 
as in the Lajals lagoon, and there is no evidenee of a deeper depres¬ 
sion to mark the site of the old lagoon, bnt the density of the plant 
life increases towards a point which we believe was the deepest part 
or center of the old lagoon. Early collections from this locali^ 
include several plants with marked halophytic tendencies and it is 
probable that the waterls of the old lagoon were slightly brackish. 
This condition is indicated by the present plant life which includes 
halophytic lierbs, siieli as eotorrera de la playa {Jfrliotropium cvr- 
tansaviruw Ti.), verdolaga rosada (Semviitm Portulacatilrum L.), Por- 
fidaca quadrifida L. and the shrub TAppia repfanx ITBK., which are 
still (|uite abundant. Other shrubs are the basora (Varronia avqm- 
iifoJia West), tlie escambnm Colorado {Pithecellohium Unquis-cati 
(L.) ]\rart.) and the escainbrdn bianco (Voth'ameria arulcata L.). 
The most conspicuous small trees are the flor de mayo (ParLinxon^'a 
aculeafa L.), the niesrjuite (Proxopix julifora (Sw.) DC.), and the 
bncar (Huvida lUicerax L.). The xerophytie character of this envi- 
lonment is shown by two cadi, the sebnean (Cephaloccreus Roppvi 
\li.) B. & B.) and the olnilago (Opnntia repcm Bello), which grows 
h mats. The jdant life of the nhole area is a ^‘parse thicket in 
which herbaceous species occupy most of the Surface. 

There are a number of interesting small areas of hydro])hytic plant 
life just back of the mangrove swamps between Salinas and Quayama. 
In this region there is a gradual decrea'e in salinity of the water 
from tlie shore inland and the plant life in arranged in four zones 
(Fig. 60) A\hich are irregular in width and space relations. As the 
mangrove builds the land farther into the ocean, it is followed by 
the fresh-water environment and the accumulation of alluvial depos- 
ites whicli transform the marsh into dry land. The four zones of 
plant life follow in regular order and rei>reKent a suceessional series 
similar to that of th(» ^Viiio de Tiburoues (page (54) where the indial 
stages l)elong to the halarcli series and the following associations to 
the hydrarch series. ITewever, there is this marked diflFerence; the 
final stage is tlie xerophytie bucar (Bucida Buccras L.) forest. 

The first zone is the mangrove swamp. The second zone is an 
association of the eneas or cat-taills (T, anqustifolia B.) which grow 
in patches and are mixed with the shrubby Pluchea pnrpurascens 
(Sw.) DO. and the viney Vigna repens (L.) Kiintze. The soil under 
the cat-tails is black and shows the effect of decaying vegetable 
material. Where the cat-tails have been destroyed by pasturing, 
these mud banks are taken by the herbaceous Bramia Monnieri (L.) 
Brake and the shrubby TAppia repians HBK. The third zone eon- 
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siBt8 of scattered individuals of the shrubby Plmhea purpurasceun 
(Sw.) DC., the Vigna repens (Ij.) Kuntze, and denlse masses of the 
sedfi^CH FimhristyUs spadivca (L.) Vahl, and Cypenis laevigatus L. 
F. spadicea is dominant under natural conditions, but when destroyed 
by grazing animals, C. laevigains becomes abundant and forms a 
loose sod. The fourth zone occupies the dry ground at the edge of 
the marsh which was originally occupied by the climax forest. In 
thils fourth zone younger bncar (B. lUiceras L.) are quite common. 
The slirubs are represented by aroma casha (Vcu'hellia Farncsiana 
Hj.) W. & A.), the basora {Varronia angustifolia West), the escam- 
bi6ii {Randia milis L.), the viscid mallow (Basfardia viscosa (L.) 
HBK.) and acacia {Leiicaena gUnua (L.) Henth.), which are ^eat- 
tered in the narrow tliiekets along the fence-rows. The herbaceous 
plant lif(‘ is compos(»d mostly of pasture grasses, with occasional mats 
of Evolvulus glahtr Spreng. and Avhgranihes pohjgonoides (\a.) 
R. Br. ‘ * 

The two hodrophytic areas together present a complete series of 
associations, including submerged jdaiits, such as CerafophyUum 
demvrsum, floating Pistia sh'a1iot(s, anchored (^asialia ampla, a marsh 
association of Typlui uugustifolUu an outer hydrophytic association 
of Fhuhrisiglis spadivia and the climax forest of Bucida Buceras, 
The seri(»s may 1 m‘ (continuous ak in the lagoon at Lajas, or the latter 
part of it alone may appear and follow the initial stages of the 
halarch series. 


D. The Xebach Series 
Suhserifs a, Beachfs and Coastal Thichds, 

Wo have already (*alled attention to tlie fact that sand dunes are 
ver>’’ ])oorly developed along the Vioutli coast of Porto Rico. How¬ 
ever, th(‘re are many places where the configuration of the shore has 
favored the building of sand beaches and a few’ points w’here small 
stomps have been (^arried down by the river during ])eriods of flood 
and built up into small stretclies of shingle heach. We have not 
attempted to analyze the i)hysical conditions ac(*om])anying the forma¬ 
tion of these two types of beach but it is w’orthy of note that they 
may border on the oi)en w’ater of the Caribbean Sea or be separated 
from the sea by a zone of mangroves or salt flats. In moat cases 
they lie in front of an area of alluvial land, and their ])lant life showB 
a transition to the north Imth geographically and Successionally, into 
the climax forests of Bucida huceras L. In other cases, beaches have 
been fonned along rocky limestones or shale shores and the plant life 
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lies in direct but non-suceessional contact with the xerophjiiic forests 
deseril)ed below under Subseries b (page 106) Again, «s at Boc*ue- 
r6n, beaches have been formed in front of tidal marslies, which have 
been developed into mangrove forests In all cases, their plant life 
lesembles the corresponding associations of the north shore, but is 
marked by the presence of many species which aie of \erophytio 
character 

Tho pioneer plant life which first appears on the upper beach 
consists of scattered trailing plants of liejuco de pla>a {Ipomoia 
Pes-capuK (Tj ) Roth) and the mata de pla>a {Vanavali numtimi 
(Aubl ) Thou ), creeping rhi/onies with small leaiy tufts of the 
common shore grass luato^io de playa (t^poiohohis nujinu us (L.) 
Kunth), .\oung plants of the sliiubl»\ escanibron Colorado (I^ifhiaU 
lobwm (L ) Mart ), the shmbby aroma casha (YaihdVa 

Farntsuiuu (L ) Wight & Arn ) the flor de todo el ano (Caiharautlnis 
Toseu\ (L ) Don), and a few other species All of the above species 
are small and depauperate and aie frequent\ destroyed by wa\e 
action Occasionally small mats of tuna brava {Opunf%a DiUcnu 
Ker-Oawl) Tlaw ) and oliulago (O upnis Rcllo), are developed 
fiian joints that are washed down from the thickets above and are 
left stranded on the ujiper beach All of these plants have a tem- 
porarv e\isten<*e, are destroyed by wa\«s and replaced bv new 
growths The plant life of this /one is subject to great variations 
in density of species from one beach to another 

On the sands or gravels of maritime origin which lie above the 
upper beach we find the beach thickets This zone varies in width 
with the beach deposites and is sometimes as much as 200 meters wide. 
On Its northern or landward margin, the soil changes to one of 
alluvial de])osits and the plant lile merges into the climax buear 
forest This narrow stn’i) has but little agricultural value but it 
gives s])a(es for homes for many people and the tliickets provide i 
poor pastuie for cattle, goats and pigs As a result df the ])asturing, 
the growth of thorny or otherwise inedible species is favored, and 
the thickets are largely composed of such plants 

Among the more common species of trees are the guayac&n or 
lignum vitae {(hiwium offuinalt L) which attained a height of 10 
meters ami has a broad, spreading crown with dark-green foliage, 
the corcho (Tonubia ftagans (Dum-Oours) Standley), and Piso- 
nia alhida (neimerl ) Britton which are about equally tall The 
cucubano {Cov(olobi^ launfoha Jacq) is cut repeatedly for fuel at 
a height of 3 meters The buear {Biuida lUuoas L ) is also quite 
«ommon The most abundant shrubs are the thorny species, such 
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as the aroma easha {Vacliellia Farncaiana (L.) W. & A.), the 
(Kochcforfia acanfhophora (D(\) Grisoh.), the e8camhr6n {Handia 
mifis L.)» the arboreous Ihnnflia obovata fLam.) A. DC. and Argy^- 
thaw'tiia candicn'nn Sw.; but the most abundant of all ite the eseam- 
Iron Colorado (Pithecflhbium l^nguu-cafi (Mart.) DC.). The thorn- 
loss shrubs are the bejueo ingles (Capparh njmophallopboi a L.), the 
palo de burro ((\ flervosa L.), the bejueo de palma (Trichosligma 
octandrim (D.) Tl. Walt.) and the arborescent prieto {Tabehuia hei^ 
rophylla (DC.) Britton). 

One of tlie conspicuous features of the ]>lant life is the large num¬ 
ber of sucnlent plants sueli as the sebuean {Ccphalocfrem Ifoyem 
(Ij.) B. & 15.) which reaches a height of 5 meters and the sebuean 
(Lvpiocernts qnadrivosialus (Bello) B. & R.) which is two or three 
meteils high and widely siireading; the tuna brava {Opuniia JHl~ 
lenii HCer-Ciawl.) TIaw.) which is abundant and grows in mats; 
the ohiilaga (O. rep(n< Bello.) which is small, prostrate, and abufi! 
dant and readily distributed by its fragile joints which are broken 
off and scattered far and wide by the animals; the maya {Bramelia 
pinguin L.) and the eorita (Agave mmwnnm Trcl.) which is made 
conspicuous by its tall flower-stalks and clusters or oraiige-colorod 
flowers. 

The vines are represented by the liana unada (Bafoeydia Fnguis 
(L.) JMart.), tlie pega palo (Disiiefis htciiflora (Vahl.) D. C.,) the bc- 
juco de playa (Ipomoea Fcs-capraf (L.) Roth.;, BfignwpJnjIUm lin- 
gulofum (Poir.) Small, and Baaisteria purpurea L. The shore grasa 
matojo de playa (l^poroholus virghiicvs (L.) Kunth) persists for 
only a short distance from the shore. TJie most common species in 
the true thickets are the pega polio (Cotumicarpns neandens (L.) 
Standley), the berenjena de playa (Solauum prrsieifolium Dnnal) 
and the peronia (Ahrus Abrus (L.) W. F. Wight). 

As the sandy beaches become covered to a greater and gi*eater 
depth by the alluvial deimsits from the north, the thicket associa¬ 
tion is succeeded by the climax biiear (B, Biieeras) forest. However, 
this succession may Iw indefinitely delayed as a result of some of 
the beaches lying higher than alluvial ])lains, in which case the fully 
developed thicket is probably similar to the forest of the limestone 
coastal hills. 

Suhserien 6. The Coastal mils 

1 OENKRXL 

The coastal hills of the southern side of Porto Rico fall into two 
geological series, an older of Cretaceous and a younger of Tertiary 
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orij?in The former underlies all the hills between the Ponce lime- 
slone and the central mountain mass and consists of tutfs and shales 
which are of \olcaiiie origfin and were deposited under waters of the 
('retaceous o(‘ean, and of amall beds of limestone which were depos¬ 
ited in clear w^ater diiniipr periods ot \olcdnic inactivity The 
amount of limestone is small but most eouspiciions in outcrops in the 
hills between Juana Dia? and Villalba We reffret tliat the limited 
time available for tins work made it impossible for us to study the 
flora of this reprion. The Ponce limestone represents the latter and 
is deposited mostlv near the present sliore from Ponce west to En¬ 
senada 

The shales and tuffs are calceroiis in naluie and tlie hills fonnel 
b^ Ihem are usuall.\ weathered into a thin soil full of fraprments of 
rock On th(‘ limestones, the ioimation ot a soil In weathering has 
been ^el^ much limited and jrreal surfaces of bare bed-rock are ex¬ 
posed The plant life ot the hills has mostly been destroyed or ^ery 
niucli moditi(‘d h\ ciitlinjjr, pastuiiiij«, and to some extent by agri- 
ciltuie, and persists in lelatneh pood condition onl> on the very 
ai fl and sterile hills of the Ponce formation, especially in the Qiia- 
nn Insular Foiest 

Jiisl w(‘s1 ot Yauco, theie is a small isolated area characterized 
b\ sirpentine roik and near Maunabo at tl eastern end of this dis- 
tiicl tlie ii»neous lock com(‘s down to the water’s edpe The plant 
life ot these two aieas, at this time, does not differ materially from 
that of the Ponce limestone Theretore, we will first pive a descrip¬ 
tion ot the ])lant lite ot the Ponce toimation in the Guanica Insular 
Foiest, where it is pieser>ed in its most nearlv ntituial condit'on, 
and later mak<‘ comparisons with the ])lant life on the shales, ser- 
p(‘ntin(‘s and tuffs in other pails of the region 

- my MKOPUiiK lOKisi oi iHi ^o^c^ itmisionp 

The Ponc< lim(»stone occupies a narrow crescent «Jiaped area ex¬ 
tending iioni Juana Dia/ west and southwest to the sliore of Gu4- 
nica liaiboT The northerinp boundar\ may be marked approxi- 
niatcd> b\ a line runninp about three kilometers north of Ponce, one 
kilometer south of Pefinelas and ^auco from which point it turns 
to the southwest The same limestone also occupies the peninsula 
on the west side of Gii4n]ca harbor, with a lenpth of 6 kilometers 
from east to A^est It apain appears northeast of Cape Rojo, and 
lorms a belt alonp the sliore about 8 kilometers lonp by 2 5 kilome¬ 
ters wude It comes down to the sea in steep hills and promontories 
in the last two areas, also betwreen Guanica harbor and Guayanilla 
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and aj?aiii in a fow places betiivcH^u Quayanilla and Ponce. Its 
widest development is between Gufiiuea and Quayanilla and west 
ot Police 

The general topography of this region is that of rolling hills ris¬ 
ing to a height of I.IO meters (.100 feet) above sea level, usually with 
long, gentle slopes and few cliffs These few cliffs and other rock 
exposures are due to the interpolation of harder stiata in the softer 
limestone Tin v\hito or pale yellowisli-gray limestone is heavily 
eioded and jutted into numerous jiockets and devices Many large 
blocks ot stones aie conijiletely sejiarated iiom the solid, underlying 
rock, and emit a metallic iing under loot Ravines and canyons 
aie pooih developed and tin* drainage is mostly by percolation A 
little coaise soil is eolh‘eted in juts and devices but large areas of 
bare flat rock ai<» exjiosed Humus has not been loimed but in many 
jilaces tile suriaci* is eoxeied bv a thin layer oi diied leaves and 
twigs ^ 

Th(» climate ot this legion is the most and ot any part oi Porto 
Rico and its verophvtic nature is intmsified by tiu* goneial absence 
of soil so tJiat till* suiiace lines verv quickly tollownig every ram 
Tr(M» growth is jiossible onh bv the jienetiation ot the roots into the 
deepei hssures in tlie lock The scanty giowth ot taller plants in- 
teicepts verv little sunlight and shade loving plants are absent 
Full exjiosuie to the wind incieases transpiiation and emphasizes 
the xerophytie natuie ol the env iionmeiit, but the. jihysieal effect of 
ihe wind IS of little importance Onesided trees are not common, 
even on slojies lacing the ocean, but they do occur on the larger 
cajies ami piomontoiles, as at La Parguera and south ot Knsenada 

The hills ol Ponce linu‘stones that are not used lor agriculture, 
aie cove led with a thin toicst and a dense giovvth eit mie*re)phyllous 
shrubs and piaedically no lid'bs (h’lg. 61) During the dry season 
the geuieial ajipe'aiance is that ot a low, rathe»r crowdeel thickest about 
2 to t me*te‘rs is height, in which a majoiity of the shiubs are either 
leafless oi with persistent le'aves which are bieiwii anel curled by 
long droughts Pro.]t»cting above this growth arc many almacigo 
trees (EUtphtmm \imnniba (L ) Rose) with their wide branches, 
roundeel tops and red, glistening bark, and a less number of bucar 
{B hncitas Jj ) trees with their dense crowns There are also a 
considerable number of bejuco ingles (Cappuns (\fnophnllophora L ), 
jaguey (Fi(}t^ Iruvu/ala Vahl), ilcmifoa L and Pisonui 

albuht (Ileimeil ) Britton The guayacan or lignum vitae (f/i/m- 
(um oHiitnalf L ) and jirieto {lalubma hiUrophijIla (IK^) Britton) 
are rare The almacigo (E. sunatnba (L.) Rose) is undoubtedly the 
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the moHt common tree aikI forms tlie gfroiind work of the arborescent 
vepretation, in which the less abundant trees of other s])ecics form 
isolated spots of Kroeii. The sebucan or dildo {(Vphahjcereus Ro- 
yeni (L.) 1 >. & Tl.) is ver>" abundant ^crowing to a height of 8 meters 
and adding to the xeropJiytie aspect of the plant life. 

The shrub layer is made up of a great many species, of wliich 
Santa Maria {Laniana involucrata L.), eucubano (Coccolohis lauri- 
folia Jacq.), and liuevo de gato (Hvlictercs jamaicevsis Jacq.) appear 
to be the most abundant. Other common s])ecies are bertonica afel- 
fada (Mohicliia fonuntosa (L.) Britton), adorinida {(^rofon riyldust 
(Muell. Arg.) Britton) fire bush (f^ lucidns Ij.) euero de sapo 
(Ejrosicma caribannn (Jacq.) K. & S.), basora (Varrovia aniguntu 
folia West.), eseambron Colorado CPifhecrIIobium vngais-cali (L.) 
Mart.), cotorra (Ricivella ricinella (L.) Britton), granadillo (Eu- 
genia lingmtrina (Sw.) Willd.) arguilo (E. barifolia (Sw.) Willd.), 
jilw {Schaeffada frutesivenR Jacq.), ehicharron (Reyvosia uncina^a 
Urban), balsamo {(Utharcxyhim frniicosum L.), aleli eimarron (Pin- 
mUva alba L.), bariaeo (Kmgiodcmlron ferrevm (Vahl.) Urban), 
coscorran {Ela<odnidrum xylocarp'um (Vent.^ i^C.), gRRO {Como- 
vladia dodomva (L.) Urban), barbasco (Cafffdla vunlcrana (L.) 
(l€,#»rtn.), Salvia sessiliftora (Sw.) Willd., Hypelafe irifoliala Sw., 
Sat yda dod(candra Jacq. Adelia Rcrnardia L., Jacquinia Berierii 
S]>reng., and Toarmforiia mkrophyUa Bert. Most of these shimbs 
are without leaves during the dr>" season, but when the leaves arc 
prewnit they are usually small, rounded, leathery and dark green. 
I eafy plants stand is sharp contrast with the prevailing brown or 
gray color which is characteristic of most of this vegetation. 

The cacti are represented by large specimens of the two sebucans 
or dildos (ikphalovcreus Royevi (L.) B. & B. and Ltptoraras qua- 
dvicoslafus (Bello) B. & E.) which are abundant and 3 or 4 meters 
in height; also liy great mats of tuna brava {Opuntia Dillenii (Ker- 
(lawl.) Haw.) which are less conspicuous but eciually abundant and 
by ohulago (Opuvtia repena Bello) which covers some jilaees. The less 
common ])lants are pitajaya (Hylocerevs IrigomiR (Haw.) Safford) 
which hang from the larger trees and many colonies of the con¬ 
spicuous melon de costa {Caclas iniorfm Mill.) attaining height of 
6 decimeters. The corita {Agave misaiomm Trel.O with its flower¬ 
ing steins about 6 meters in liei^it is one ot tlie striking features 
of the landscape. 

The vines are represented by a few individuals, such as the be- 
juco de costillo {Serjania polyphylla (L.) Radik.) which appears 
to be the most abundant, the dunguey {Smilax coriacca Spreng.) 
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and llu‘ gungulen {VamUa Kggersu Rolfe). The epiph>tie nido«s do 
giiiiguleii (TilUnidsm ncurvata L ) js very abundant and green 
bunehes of pata de gallina {Photadcnclroft chtysocatpum Krug & 
Tiban) are occasional There are ver} lew herbaceous plants dur¬ 
ing the (lr> season, but small plants of PorMaca haJmonies Ij and 
yerba de iiollo (P qnadnfida L ) can be found growing in small 
pockets 111 llie rocl.s TJiere are also a few grass plants {Uiiiola 
viKfdta (Poir) Griseb) and isolated plants and small colonics of 
Zamia jmfonansts Urban are scattered o\er hill tops 

Our slud> of this region was ina<le in April "i^hen the only bloom¬ 
ing plant A\as tlie single s])ecinieii of the purple-flowered leguminous 
shrub, the retama (VonpuUa pauaftoia I)(^ ). It ajipears that the 
man^\ plants winch were leafless at the time ot our visit, put forth 
their new leaves and that many herbs become more or less prominent 
during periods of raiiij weatlier 

The plant hte which we have just described occupies the hill tops 
and upjier slopes. About Jialtway down the southern slope towards 
the (K*eau, and at an altitude ot about HO meters {27y{) fee?) lies a 
nartow /one characterized b,^ a \ei\\ remarkable de\elopment of 
epiphytes, The shrub flora is less developed but represent(‘d b}*^ the 
same species as are lound on the hill tops Tiio bucar (H huiaa^ 
L ), the almacigo (/? snuamba (li j Rose), the bejuco ingles (Te/p- 
pans (ijnophallopJwta L ), and the tea iltnufera L) are 

tht‘ most common trees JMan> ot the larger bucar trees branch 
from the base and in some casi‘s the* large liasal limbs lie on the 
ground TJic aleli ciinarron {Plumnin alba h ) attains a lieight of 
b to b meters and the lieely^iianching cupe,> de altiira ((^liista (hind- 
ladm Stahl ) attains a height ot 5 meters and iorms a thicket of 
tough, inflexible stems and twigs The same six sjiecies oi cacti 
preMOUsl> reierred to are present and larger The melon de costa 
(Cactus uifotius Mill) is represented by hundreds ot plants, mats 
of tuna brava (Opuntia Ddlcnn (Ker-Gawl) Haw ) grow several 
meters in diameter and 2 meters m height, while the sebucan (Ce- 
phalo( creus Poijcm (L ) Britton & Rose) attain a height of 10 meters. 
All trees and the lai’ger cacti arc drapped with iiarbas de near 
(l)( udtopagon nsmouhs (Jj ) Raf ) forming festoons a meter or 
more in length and growing so luxuriantly as to almost conceal the 
branches and in some cases tiiey appear to injure the plants on 
which they grow in fact, this giowth ot Iiarbas de near is so 
dense tJiat visibility seldom extends beyond 10'meters in any direc- 
t'on and under some of the low branching bucar trees is even loss. 
The nidos de gungul^n {TUlandsia recurvata L.) and a sterile bro- 
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xccliad are very abundatil on all trees. The larger caeti, and the 
epiphytic cactus pitajaya {Uylocfretis iriyomis (Haw.) Safford) are 
common, while masses of fallen broincliads almost cover the ground 
in some places. Even the orchid {Encyclia papilionacea (Vahl) 
Sciiechter) is epiplij^tic on the cacti. We have no theories as to 
the possible environment conditions determining the location of this 
remarkable zone of epiphytes, except that it may possibly be due 
to atmosj)lieric conditions. The arborescent flora is the same as 
that found at higher levels and the smaller number of shrubs may 
be due to the d(‘nse shade cast by the trees and their loads of epi¬ 
phytes. The belt is said to extend along Ihe hillside at the same 
level for a considerable dislance, although its uidtii ])robal)ly does 
not exceed 10 meters in altitude. ^ 

Below this belt of e])iphyto^, the plant life has the same specific 
oomiwsition and general appearance as on the hill tops. The guao 
•iComovUtflui Dodofiava (L.) rrbaii) Ix^conies very common, while 
other common species are nianto or maravedi {Itharoma croasopria- 
lum Ij.), lirio maritima JacMj.) and Krnmrria Lrino L. 

Thew' and other species common to this locality come down almost 
to sea level and are separated from the water by a very narrow 
rocky beach, full of rocky fragments. The common plants of this 
la^jch an* barilla (Ua/i^ marifhna Ij.), bejneo do playa {Ipomoea 
Pis-caprae ('L.) lioth.), and mangle bianco (LagunnUaria raermosa 
(L.) (Jaertn.) which grow adjacent to tJie bucar, sebucaii and guao. 
There is no successional relation between them, and will not be un¬ 
less a future change in elevation brings about a readjustment of the 
boundary. 

In most other places, the plant life of the Pon<*e lijiiestone has 
bmi partly ilestroycd by cutting and consists almost entirely of 
shrubs. Good exam])lcs of this shrubby growth ma\ be seen along 
the shore road from Ponce to (juayanilla. Additional species ob¬ 
served here and which no doubt grow’ in parts of tin* (Juanica forest 
are (Jaieshaca paviflora, Sw\, lechecillo ((Uroton discolor Willd.), 
Stenostommn acuiatim DC., BimeJia Krugii Pierre, Tiirnera diffusa 
Wild., and Osmia sinuata (Lam.) B. & W., the viney l!<tiymapliih 
lion liiigiiUiium (Poir) Small., the orchid {Tilrumicra cicgans (Ha- 
milt.) Cogn.) and the grass Vniola viryaia (Poir) Griseb. On the 
hills south of Ensenada, the corita {Agave missionum Trel,) is very 
abundant. 

:t THE ATIGETXTIOS OF THE SHALE HTLLS 

These sliale hills fom a belt about 2 kilometers wide extending 
from near Ensenada at the east to the coast south of Boqueron and 
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on average height of about 150 meters (500 feet). The sides- 
are steep or gently sloping, with little exposed bedrock The hoil 
is thin, hard, coarse in texture^ and mixed with numerous frag¬ 
ments of rock On a few of them the original plant life is in fairly 
good condition and essentially the same as in the Guanica Foiest but 
in most eases trees and the shrubs have betn removed in order to 
make pasture 

Tlie trees on these lulls are rarely more than 10 or 15 meters in 
height (Fig 62) The Imcai (Bntula bufiras L ) is much more 
abundant than any other species Others that should be mentioned 
as common are retaina (Tfulnha liirta L ), canibia {Xnnthorylum 
hwnophyllum (Lam) V Wilson), guaeima (Guazuma qunznma {h,) 
Cockerell), guayacan or lignum Mtae ((tnawnnn officniale L ), he- 
diondilla (Ldtcamn qlnma (L ) Benth ), tea {Amyns iJcm\fera\j,) 
and ciicnbano Coaolobi^ hntnfolw Jacq ) The abundant growtli 
of shinbs includes (otoiia (Buinrlla iu})uUa (L ) Britton), guao 
{Comodttdut dodonata (L) I iban) algodon de •‘cda (Galot/opuf 
puHiid (Alt) It Bi ), palo de Aaco {lloinrnut sifrndrw/ffNTaeq,)^ 
espejuelo (S<n(oinphalus )(tu\ilnfH\ (Vahl ) Uiban), hue^o de gato- 
(Hdidfus iawat(nisi\ Jac<| ), escambron Colorado ^Ptflucdhbtum 
TIngun-(ah L ), palo do burro (Capparts io*cdlobifoha Mart ) robeta 
(Machaoma podon((n\is Baill ) yaiti (Gymminihis huida Sw ), jiba 
(Schaefferta frnt(scans Jacq Jatyinma Bcrtcru , Bonddciia 

pdosa ScH , Thyand podoimnsis (Kadlk ) Britton, and Btevo^io- 
ntvni hicuhnn (Sw ) Oaertn 

Tlieri* are Aery t(‘AN cacti iindei the shade oi lh(‘ shrubs or forests^ 
jirobabh due to lack of light, but they are abundant on the adja¬ 
cent lulls, A\here tlie trees and shiubs have been removed The me¬ 
lon de costa (Cddus wiodus Mill ) glows in colonies that are some¬ 
times conspicuous at a distance and the ohnlaga iOpuniia upens 
Ihdlo) becomes a serious p(‘st in the pastures The larger species of 
C(ohdJo((f('u\ and Lepfoauds are rare The mdos de gungulcn 
(TdUtndsut aatfrafa L) is abundant e\erywheie and the barbaa 
de near (Ihmhopogon dsnf(nd(s (L ) Raf ) is well de\eloped on 
th(‘ bucar Irees (Fig 61) in the sheltered valleys Herbaceous 
species are rare in the thickets 

Plant life of the type just ilescribed occupies all of the north 
side of the coastal range of hills as seen from the road between En¬ 
senada and Lajas A few of the hillsides still have a few forest 
trees, more have been reduced to shrubby thickets and may have 
been cleared and replaced by pasture with a lew scattered bucar 
trees The same plant life also occupies the uncultivated hills of 
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the Lajas range from Boqueron east almost to Yaiieo. Over this 
entire area, there is a dense population and much of the land is 
used for agriculture, while the remainder has been cut over repeat¬ 
edly for fuel. As a i*esult, the arborescent growth is i*epre&ented 
by a few" small trees wdiilc many introduced Aveeds liavc come in. 
On one of tliese hills south of Lajas, the most common shrul)by si>e- 
eies are: cafeillo (Cascaria guiamnsis (Aul)l.) Urban) which grows 
two to tour meters in height, cariaquillo {LanUma camara L.) and 
the eseambron (Randia miiis L.). The trees are small and include 
the following species: almfieigo (Elaphrium simamha (L.) Rose), 
ciipey (Clusia rosea Jaeq.), jaguey (Firas laevigata Vald.), cenizo 
(Zanthoxgliim earibainm Lam,) and Z, wonophgUina (Lam.) P- 
Vilson. Other common shrubs are basora {Varroma angaslifolia 
West.), caracolillo (Casiaria decandra Jaeq.), gahin del monte (Ces^ 
Irum laurifolium L’IIer.( acacia palada {Leucaem glauea (L.) 
Benth.), liiguillo (Piper adnmum L.), guava blanca (Cupania 
rieana L.) and Psychoiria avdata Jaeq. The desmanto (Acua'fi 
virgaiiim (L.) Medic.), a thoniy, scrambling plant is common. 
There are no cacti. The influence of man on the plant life is sliown 
b\ the irregulai’ity in size of the trees and shrubs, the freciueiit cop¬ 
pice grow’ths and the many herbaceous weeds. 

Lajas stands at the northern boundary of the xeropliytic region 
and several plants of mesophytic teiidenies appear on the liills in 
tlie vicinity. The presence of the cupey {(\ rosea) and the a])seiice 
of cacti is significant of this transition in the plant life near thin 
place. 

On a Jiill a few kilometers w’est of Yauco, geologically similar to 
the preceding, but away from the proximity of a mesophytic en¬ 
vironment, the arborescent species include the almacigo (KUiphrinm 
simantha (L.) Rose), the palo anastacia {Trivhilia hirta L.), and 
only a few bucar (B, ht(ceras) trees w’hich are ahvays the first to 
be removed from tliese hills. The most common shrubs are caria¬ 
quillo (Lantana Camara L.), eseambron Colorado (Pithccellobium 
unguis-cafi (L.) Mart.). Other common shrubs are tachuelo (Pic- 
telia acvleala (Vahl.) Urban), cuero de sapo (Expsfema earibacum 
(Jaeq.) R. & S.), ceboruquillo (Thyami siriata (Radik.) Britton), 
jiba (Schaefferia frntescevs Jaeq.), adormida (Crolon rigidus (Muell 
Arg.) Britton), Sienostomiim hicidum (Sw.) (Jaertii. f., Ouctfnrda 
elliptica Sw. and Foresiiera segregaia (Jaeq.) Krug and Urban. 
The vines such as bejuco de costilla (Berjania polyphylla (L.) 
Radik.), liana unada (Batoeydia utiguis (L.) Mart.), and desmanto 
(Acuan virgaUim (L.) Medic.) are well distributed. The nidos 
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de {Tillandsia }(<\nvaiiim L ) is abiiudant; Zamia por- 

iori((nsis TVban and scbiican Cephalocercub Royeni (L.) B. & B. 
are prosont. Tins hill has not been pastured but the best trees have 
been reTn()\ed The shrubs show a g:rcat similarity to those of the 
Ponee limestone (Fijrs 64, 65) 

I \ T (ill AllON or Till SllRPl I TNI IlTLLb 

Tlie (leolojiieal Surxe.A ol the Poiiee distriet mentions ti/vo small 
serpentine outcrops: one in tlie coastal ranine of lulls west of La 
Parjirnera and one a feu kilonM‘ters uest of Yaiico Our studies 
were confined to the latter The serpentine at this iiomt underlies a 
low, rounded hill uhudi uas ori^iiuilly co\erod with forest, but which 
has been cut over re|)e,itedl> and used foi pasture with the usual 
effects on the plant life The lew rcniainiufc trees are mostly bucar 
\Bvcuhi lintims L ) and almacif»o {KlapJnium timamha (L ) Hose). 
The most abundant vegetation at tins time consists of thickens of 
cacti and shrubs; and almost e\ei,\ s])ocies foimd here was also found 
on the Ponce limestones oi shales of the Mciiiit^ The most com¬ 
mon cacti are tlie two sebucans ((UphalonKoynu (L ) B & R. 
and lApfoKHus qvad/Kostalus (Bello) B & 11 (Fig 64), the tuna 
bravH {Opunfia Pdnm (Ker-Gawl) llav\ ), the ohulaga (O. repens 
Bello) and the melon de costa (Ca(tu\ nitoriiis Mill.) Fig. 65). 
Other iilants with well dev<*loped water storage structures are the 
corita (Aqavc missonawi Trel ), the alcli cimarron (Phmura alba 
L ), the maya {Hiowtha pinymn L.) and the shrubby Pidtlanihus 
any'iidi]alias Poir Tin* most common shrubs arc the roble de Co¬ 
lorado {Tabibuta hannanlha (Bert) DC) escambron Colorado {Pi- 
thccdlobiitm PtKftiis-iali (L ) Mait.), guao {Comocladia Dodonaea 
(L ) Urban), adormida {(Ualan ayuhis (Muell Arg ) Britton, ro- 
seta {Madiaonia pottancdisis Baill), granadilla {Eiiytnia liyustrina 
Willd \ guayaliacoa {Rhadia mum mat a (Spieiig ) Tr PI.) and 
Ja(qumia lUrtira Spreng The vines and epiphytes are represented 
by pega palo (J)/s/n/is Inciiflom (Vahl.) DC.), pitajaya {Bylocercus 
trigonus (Haw.) Safford) and BantsUria purpana L, Osmia sinuaia 
(Lam.) B. & W. None of these liave been noted by Britton and 
Wilson as characteristic of the serpentine rocks and we are of the 
opinion that serpentine is of little or no importance as an environ¬ 
mental factor in this part of the Island. 

5 IHE VEOEfAllON OV THE OAPE MALA TVSCUl 

We did not examine the plant life of the outcrops of the Yabu- 
eoa Point, respectively south and oast of Maunabo at the southeast- 
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ern corner of llic Island, but tbo Cretaceous tufts wliicb appear 
m tile scuiie rej?ion boar the usual xerol)h^tlc vof?o1atioii, -with some 
differeuces in s]>ocific composition due to distance. 

The iiromoutorj of Cape Mala I’ascua (Fig 66) descends ab¬ 
rupt 1> to the sea from a height of nea.rl> 200 meters (600 feet;. 
Most of tJie forest lias been remo\ed but the remaiuiug fragmenth 
indicate tliat the dominant trees were probably buear {Bmula bun- 
ras L ), guaciina {(Suazuma (jnazuina (Jj ) Cockerell) palo aiiasta 
eia (Tndnha Imta L ), jaguey (Fin(\ huvHniiit Vahl), corcho 
(Pisonut \i(l)co)dat(t S\\ ), carubio {XanfJionjhtm monopluflhiin 
(Lam; P AVilson), ceiba, (Paha ptnlaiuha (L) Cam'tn.) The 
most common shrubs aie cafeillo ((^tsiana tfUKnif'nsts (Aiibl ) rrbau) 
which grows in almost pure stands; cotorra (liirnitlJa riciiuUa 
(L ) llritton) winch grows in dense masses and to a height of 6 
melms, escambron (Panflta milts L ) whicli grows to a height of 
2 nicTeis and Psijthohitt pinnlatts Seese Moe which grows in 
matted thicl.ets to a height ot 1.1 meters and sJiows the effects of 
tin* wind Acacia palada {LtiKaoia qlauta (L ) Benth grows 
abyn(lantl> along roads Other shrubs worth\ ol mention are prieta 
(Talulmut hihtophtflht (1)(^ ) Britton), bejuco d(» palnia {Tttchos- 
Ugma odamlitm (L ) If Walt), balsaino ((Hlltatt t tjJttni jtmluositm 
L ), palo de burio {(Utpjxttts fit ittosa L ;, roble gua.\o (Bouttata 
suttiiloila -lacq ) and bariaco {Kt itqtodi ttdtott fttKum (Vahl) 

I rban) All ot the abo\e ha\e been mentioned ])re\iousl\ in con¬ 
nection with other (h‘\eIoi)ments of this same association and are 
sufficjent to sliow'^ the general uniformit\ of this \eiopli\tic t.vpe 
across the full length oJ the southern shore An interesting leatiiie 
of this promontory is tlie jnesence of San Bai tolomone (aS( Ik sitn nth- 
sfthdt (]\rills ) Britton) which is 2 or 2 meters in height and has 
suow,> red flowers and \er.> thick rougii lea^es, and also the shrubby 
MalphujUui B & W with lea\es wliieh aie,covered on the 

lowm* surlaee with ai)pi4‘sscd easily detached stinging hairs The 
foriiKT has been known onh from Vie<|ues, Culebra, St. Thomas and 
Tortola, the latter has therefore ln‘en considered eiuhmiic to Vie- 
(pies « 

Intertwined v\ith the above shrubs we find many vines such as 
the true zar/a rtpana IIBK ) reaching a diameter of 5 cen¬ 

timeters, the smalliT bejuco de cost ilia (Utrjania polyphylla (L.) 
Radik), BanisUrm ptnpurca L., HiigmaphyUon Itngulatum (Poir) 
Small, and Qouania litptiloideb (L.) Urban. Cattle avoid the steeper 
parts of the hillsides which permits the growth of many shrubs and 
herbs such as Justicia periplocifolia Jacq., J. sesnlia Jacq. Hyptis 
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pectinaia (L.) Poir), and DolwholuH rcticulaiw (Sw.) Millsp. The 
presence of a singfle plant of cupey (Chisia rosea Jacq.) indicates 
the proximity of the more mesophytic conditions. 

6 GENERAL RELATTONH AND SUCCESSIONS 

The preceding dcs(Tii)tion is based on a study of seven separate 
areas of xerophytie forest or tliicket, extending over more than a 
hundred kilometers of space. In live of these the plant life has been 
very much modified by man, in one there is somewhat less modifica¬ 
tion and ni one, the Quaniea Insular Forest, it is in practically nat¬ 
ural conditions. Therefore, it cannot be expected that the flora 
of the s(‘ven areas should show a great degree of Jiomogenity. The 
numbei* of sj)ecies noted by us as reasonably common and of ecolog¬ 
ical importance in these areas ranges from 18 on the Ponce lime¬ 
stone n<*ar Tallaboa <‘ast of Cluayauilla Harbor to 615 in the (riianiea 
Insular Forest. The s])ecies noted from a single an^a onl,^^range 
from 4 on tlie shale hill to on the ju'omojitory south of Maunabo. 
TJiey constitute 59 ])er cent of the whole at Maunabo, due to isola¬ 
tion and the proximity of the mesophytic forest of the mountains, 
and in th(» other six areas vary from 17 to 30 i)er cent. The other 
species of each area, vary from 13 to 44 in number, appear also in 
other places, and th(» community coefiicient between any two areas 
av(*rages 11 per cent. It is lowst b<4ween the comparatively close 
areas of La Parguera and Tallaboa and greatest between (luaniea 
Insular Forest and the ser])entine hill at Yaiieo, in which the un¬ 
derlying rock is (jiiite different. The coefficients between the isolated 
area at Maunabo and the other six average 9 per cent, showing that 
the large number of peculiar si)eeies in that isolated locality is after 
all of little geographic siguifieanee. We are, therefore, led to the 
conclusion that under natural conditions all of these rocky hills of 
the southern coast were poj)ulated by essentially the same type of 
vegetation, that tlie discre])ancies which then occurred were caused 
primarily by geographic isolation and by })roximity to or distance 
from a more mesophytic environment, and that the present differ¬ 
ences are caused by clearing and pasturing. 

The xerophytie character of the environment is clearly shown by 
the prevailing form and habit of the plants. Tropophilous species 
are abundant drop])ing their leaves during the dry season and pro- 
,ducing a new crop with the beginning of the rains. The habit is 
well illustrated by many of the shrubs and especially by a great 
number of characteristic trees of almacigo (Elaphrium simaruha 
(L.) Rose). The low rainfall, the irregularity of the rains and the 
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low-water-holding capacity the stony soil probably explains the rela¬ 
tively small number of water-storapre plants which are well illus¬ 
trated ])y the cacti, corita {Agau( misstionum Trel.), bruja (Bryo^ 
phyllttm inrinaium (Lam.) Kurz) and Poriulava quadrifUla L. The 
majority of the species arc well adapted to the arid conditions by 
their small, thick, leathery leaves. An anatomical study of such 
species would ])robably show many interesting devices to reduce the 
loss of water. 

The dominant trees arranged in order of their importance are 
the almficigo (Elaphrium Simaruha (L.) Rose), bucar {Bucida hu- 
ceras L.), tea {Amyris clemifcra L.'^ and Pisonia albida (Ileinierl.) 
Britton. Other common species of this association are the roble 
guayo (Bourren'a ,wccu1cnfa Jacq.), the sebucan (dcphalocercvx 
Jtoycni (L.) B. & R.), the cucubano (Vovcdldlm ImmfoVia Jac(|.), 
b&lsamo {Citharcxyhim fnificostim L.), gnayacaii {(UiUicum offici- 
nale L.), espejuelo (Kritgiodcndron ftrreum (Vabl.) Urban), co- 
torra {BidncUa ridncUa (L.) Britton, jiba {Sdtaiftiria fruUstnns 
Jacq ), palo anastacia {TrUdiUia liirta L.) and carubia (Zanthoxy- 
him inonophyllum (Lam.) P. Wilson. 

The association is now in a state of temporary climax and no 
successional ])roeesses are actively in progress. Erosion is proceed¬ 
ing at a ^ery slow rale. Unless other agencies supervene the hills 
will be reduced to a base level and the present plant life followed 
by the climax bucar (/i. hifciras L.) forest of the lowlands. 

7 'JllE SEMI MXSOPIIYTIC VEGET \TTON OF THE S \N GERMKN LIMES PONE 

We have* already called attention to the region of copious rain¬ 
fall which extends south of ^Tayagiie/ along the west coast of the 
Island, so tliat a part of the coastal plain from Cabo Rojo east al¬ 
most to Sabana Orande is characterized by a mesopliytic vegetation, 
and various species have been able to establish themselves here and 
there among the xero])h^i^es of the neigliboring liills. Almost all 
of the mesopliytic area is now under cultivation and the natural 
plant life is chiefly confined to narrow canyons and steeper hillsides. 
Even these hillsides are very generally used for pasture and the best 
illustration of the normal plant life occurs on some of the hills of 
San German limestone between the towns of San Germ&n and Lajas. 
These hills are unusually steep with many exposed ledges and ver¬ 
tical cliffs. The limestone is white in color, broken into numerous 
fragments, and very much eroded into pits, sharp points and knife¬ 
like edges. Its gencTal appearance is very similar to the mogoto 
or hay-stack hills of the north coast. The soil, above the talus slopes 
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at the baso, is restricted to thin deposites in the ercMces and on the 
lodges 

The plant life is similar in its f?eneral features, to that of the 
\erophytic hills of tuflFs and shales in the same vicinity and already 
described (Fig 68) The almficigo (Elaplntmi Smwaba (L ) 
Rose), IS the most common tree and grows in abundance over the 
upper slopes and tops of the hills It is usually heavily infested 
with nidos dc guiigulen (Ttllamhin reitavafa L ) The bucar (JBw- 
cula huccra^ L ) is second in almndancc Beneath these trees is a 
loose thicket of various xeropliAfic shrubs, including the pba 
(S(ha(ft(na futiisicvs -lacq ), palo de burro {Cappaus fitruosa L 
bariaco {Kutgiodindron (Vahl), TTibaii), cotoiia (ItUi- 

mlla IkKmflla (L ) Biitton), (iiciibario {(^oicoUdns laurifoha Jaccj ), 
cupev de altiira {Clu^ut (hnidhtdm Stahl ), and Zmma potionccnsi^ 
Urban (Fig 6*1) 

The eftecis ot the luesojiJi.^tie climate is slumn b\ the puj^ence 
of ceitain other s])ecies uhidi aie common on the mogotes or hays- 
stack lulls oi the noitli slime some ot ^^hl(ll ueie not noted bv us 
in an;v other localit\ on the soiitli side* of the Island The most 
conspicuous are tlie Hume palm {daussia afldinata (C^ook) Beeeari 
uhieh IS common on the tops oi the lulls and in the thinnei *uls 
Other species ot this eategoi.N aie cupev (dusia to\(a Jac(|), gun- 
gulen {Vandfa Egqasu Rolle), flor de eulebia (Avlhitniim (Kaidc 
(Ja((| ) Schott) the shiub ((Uirdts hnnandifohus (Vent) Button) 
and the pitajava {Uglonuus inqonns (Haw ) Saifoid) 

E Tiu VkiIIViion oi iiii Lowi k Moitm vin Sixieits 

The abrupt tiansilion belween the mesophvtn plant life of the 
central mountain legioii and the semi \erophvtie plant life oi the 
lower slopes of the south side liH\e alieady been mentioned (jiage 02) 
A short distance south of the water shed which extends the length 
of the Island, the whole aspect of the country changes Along the 
upper part oi this water shed, the ])lant life is priinaiih loiest, 
either in fait or in supeificial appearance, while below, it consists 
of gi*ass-co\eied hillsides (Fig 66) with inanv scatteied trees and 
narrow strips of shrubs and trees along the bottoms of the valleys 
The hills have sweeping, rounded contours and are separated by 
narrow \alleys oi the steep gradnmt The plant life of these hills 
ib brown dining the diy season, exiejit lor the mango trees which 
retain tlieir daik green color At this season the general aspect of 
the landscape is yery similar to the summer ap])earance of parts of 
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California The charm of the broad panoramas is enhanced by the 
open park-like country, and the views from any of the many hij^h- 
ways are among tiie fin(»st in Porto Rico 

From a botanical standpoint, the country is not so satisfactory. 
Originally this region was jirobably co\or<*d by relatively thin, open 
forest, which has been (‘omplclcly destroyed, so that neither charac¬ 
teristic siiecies nor asso(*iational boundaries can be determined with 
accuracy Most of the land is in pasture with some few small tracts 
under cultivation The ouginal native vegetation is restricted to 
the roadsides and to narrow /ones of trees and shrubs which spring 
up along the beds of the streams and arro^os In a few places, 
these /ones broaden out into thickets or small groves, but tliev are 
alwa.vs composed of second-growth trees of small si/e and cannot be 
be consideicd fan example's of the original normal plant life oi the 
Island 

Along the (^a.ve>-(jluavama load, the tiansition liom mesophytic 
to a xeroph.vtic plant life is mostly ac(*oniplish(*d within three or 
four meters The /one of transition lies chiefl.v hedween altitudes of 
300 and oOO meters (1,000 and 1,600 leet) and xeioph^tie plant 
life is tiiliv established below 300 metc'rs (l(KX) feet') The eliar- 
dctcr of this transition, and its lelatioii to iidgcs and cxin.vons, nave 
been diseussc'd in our tieatnieut ot the mesophytie toiest ot the 
mountain (page 02) and needs no lepcliTioii 

The most common tiees of this region aie those which have been 
conserved for their I nuts, for shade, for living fcnieo posts or for 
otlicr uses when mature Th('> are the huear {Bucula Inuoas L ), 
guacima {(htazuma qnazutna (L ) Coekercdl), almacigo (EJaphnnm 
simaruha (L ) Rose), eora/oii (Avnona tduuUiia L\ higiioio (<Vc«- 
cenfia citpU 1j ) eeiha petandra (L) (laertn and the mango 
(Manqifita indica Ij ) Ollier species of secondary abundance arc 
the algarroha (Ilijmcnata Coiffhanl L ), acacia palida (Leucafna 
glauca (L ) Benth ), Oampeehe or logwood {Haimatonflov (am- 
pechianmn L), palo anastacia {Ttahilfa hula L), floi de mayo 
(Parkinsonia acahafa L), flaml)o,vaiit blaiieo {Bauhima mouandra 
Kurz), moca (Amlua nicrmis ITBK), ealamhreha ((oicolohis ve- 
nosa Id) and caimito de perro XVhnisoplwjUmn pamidorum Lam.1. 
The rare endeniie tree known locally as palo de tortuga {PhUhoioi nia 
Cowclln Britton) is more abundant in this region than elesew’here in 
Porto Rieo 

A large number of shrubs grow along the roadside, the most 
abundant being the hasora (Vanoma anqastifoUa West'), mai/ pe- 
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lado (Comocladia Dodonaca (L.) Urban), cotorra {Ricinella ricinella 
(L.) Britton), b&lsamo (Cithrexyhm fruticosum L.), roble Colorado 
(Tabebuia haemantha (Bert.) DC.), bejuco de palma {TrichosUgma 
octandrum (L.) H. Walt.) tacliuelo (Pictetia aculeata (Vahl.) Ur¬ 
ban), roble guayo {Bourreria succvlenta Jacq.), escambron tintillo 
(Bandia mitis L.) and Proitslia Krugiana Urban. Vines are abun¬ 
dant in the tliickets and the most common are l)ejuco de sopla 
(Elsota virgata (Sw.) Kuntze), bejuco do costilla (l^erjania pohj- 
phylla (L.) Eadik.), Gouiana lipuloides (L.) Urban and HiigmaphU 
lion lingulatum (Poir.) Small. The bicomis (Andropogon bivornis 
L.) IS Ihe prevailing native grass on the hillsides. The herbaceous 
species are mostly weeds, including Ircsinc Celosia L. and bruja 
(BryophyJIum pinnahtm (Lam.) Kurz.). The uidos de gungulon 
(TUlandsia recurvata L.) is aliundant below and altitude of JlOO 
meters, especially on the buear (B. hunras L.) trees. 

A comparison of species listed above with Ibose of the flimax 
forest of tile region shows an extraordinary degree of resemblance, 
and leads to the eonehision that they represent and extension of the 
buear {Bucida buceras L.) climax association of the foothills. The 
presence of this tyjie o£ plant life on the foothills is primarily a mat¬ 
ter of aridity, and we have no evidence that the boundary betw^een 
it and the meso])hytie forest above is in process of successional adjust¬ 
ment. It is obvious that continued erosion of the foothills tend to 
reduce them to a base level and thereby to produce the physio¬ 
graphic climax upon which the jdant life is usual and best developed. 

V. SUMMMIY 

The plant life of the south shore is ecologicallx simple in com¬ 
parison wdth tliat of the noi'theni shore In a few’ areas only do 
the dynamic physiographic processess of lieacli formation or soil 
accumulation or humus formation, residt in w’ell-mnrked successional 
series These prot'ced from mangrove swamps, through reduction in 
water-content and salinity of soil, or from fresli-w’ater lagoons, 
through reduction in the water sujiply, to the climax forest. Over 
most of this region djTiamic changes have come nearly or quite to 
a standstill, and the plant life is in a climax or sub-climax condition. 
The climax forest, no longer existing in a natural condition, was 
apparently dominated by Bvcida buccras L. and occupied the fertile 
soils of the foothills and the alluvial coastal jdains. The sub-climax 
occupies the arid coastal hills of shale, serpentine and limestone, 
and is characterized by a gi'oup of species in which Elaphriiim 
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simuraba (L.) Kose is most abundant Throurfiout this region, the 
most important environmental factor is water-supply 

THE INPLUENCK OP \(1RI( ULTITRE ON Till* ORIGIN Mi PLVNT MPi: 

OP PORTO RIOO 

It will be readily seen tliat the plant life of Porto Rieo, as it 
was when the first white settlements were made on the Island, has 
been greatly modified b> aetnities of man This was to lie evjiected; 
man always destroys ^egeiatiOll in order that he may make use of 
products of nature and in order that he ma\ utilize the land in 
aceordanee with his wishes If nature has been prolific, man does 
not stop when his own needs are supiilied but usually destroys wan¬ 
tonly, forgetful that a time will eome when he will need many prod¬ 
ucts of nature that are no longer a\ailable Porto Tlieo has been no 
exception and has suffered from the axaricious and destructive spirit 
of man 

The conditions are such that Porto Rieo has been and i>iobably 
will remain an agricultural country Therefort*, the removal of the 
natural growth ot plant life has been largeh for the sujiplMiur of 
the needs of man and for the purpose of bringing the land under 
cultivation T’^nfortunately, the methods ha\e in main eas(»s been 
wasteful and the island would be much ruher today if some of the 
natural resources had been conserved Tlie destruction of the plant 
life has been so gieat some of the original jilant associations have 
been completely destroyed while otheis can be traced onl.\ from small 
remaining tiagments The leali/ation that nian> o1 these fragments 
would soon be lemoved and this phast* of the natural liistoi> for¬ 
ever lost, induced tlie authors to make tins survey at this time We 
have traced the historv of the ])lant life so tar as jiossible in the 
short time alloted to the woik and have discussed so fai as jmssible 
its relation to the einiionmeiital agencies It now appeals to be 
worth while to give a brief discussion of the agiiciiltuM* that has 
followed this destiuetion of the products of nature 

The early land policies of Spam appear to have Jieeii very lib**ral 
Large grants were made to the^giandees and to the soldiers of 
fortune and small grants of little more than 170 acres to bcttleis 
ITowever, the settlement ol Porto Rico was \er.v slow and by 1S30 
the Spanish (lovemmciit had disposed of only about one half of the 
land of the island Following that date There was a rapid in¬ 
crease in population with a corresponding lapid increase in the 
utilization of the land, so that by 1898, the date of the Spanish 
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American War, nine-tenths of the remainder had been disposed off 
in various "t^ays. By the treaty of Paris, Spain ceded to the TTnited 
States Government, the thrown lands, estimated by ]\Iiir])hy at 147,971 
acres, of which 7,400 acres were swamp. Practically all of these lands 
with some few additional acres, w’hieh have reverted in default of 
taxes, are now owned ])y the United States and the Insular Gov¬ 
ernments The utilization of the lands in 192H, 1900 and 1911 are 
shown in Fig. 70 wdiieh we have adoj)ted from Min’])liy ( 26 ). The 
fact that in 1828 less than 4 per cent of the area was under cul¬ 
tivation and that in 1900 less than 13 per cent, indicates that the 
agricultural ex])orts of the Island Avere very limited lIowcATr, the 
destruction of forests Avas probably gn»ater than is indicated by the 
percentage under cultivation or in use for i)asture It appears that 
the forest Avas frequently destroyed for growing of crops and that 
after three or four a ears, the laml A\as abandoned and new clearings 
made ^ 

The great increase in ]iopulation which began earl> in the nine¬ 
teenth eentury naturally led to Ihe reinoxal of the forest ov(‘r large 
areas in order that the land might be used for cultiAation of crops 
that w^ere becoming important for c‘\port and for the support of the 
increasing population 

Sugar cane is the most important crop on the Island Tt Aias 
introduced earl;> in tlie fifteentli centuiy and has iucreas(‘d A\ith the 
increase in ])oi)ulation. Sugar is now about one-half or possibh a 
little more of tlie islau(t (»\port It grows best on the rich alluvial 
soils wdiieli made necessary the clearings of practically all of the 
lowdands around the coast and in the valleys, (»\ce])t the sAAanqi areas 
that WTre too Ioav for satisfactory- drainage (Fig. 71) In recent 
years sugar cane has been groAAu extensivel\ on the hills but it is 
doubtful if the area can be increased to any great extent except by 
the draining of a few' remaining sw'amps 

Coffee is the crop of second importanc'C and although it is groAvn 
to some extent at cleA'ations of not more than 35 mc*ters (100 feet) 
the great (‘omniercial eroj) is grown on the volcanic soils at ele¬ 
vations ranging from 300 to 800 meters (1,500 to 2,500 feet) The 
limiting factors appear to be soil, rainfall and wind. The differencq 
in the eroi) is very’^ noticeable in passing from volcanic to limestone 
soils. High rainfall is necessary' and this limits its production on 
the south side to the very- high elevations and to the moist raxines. 
Strong AA-inds are injurious and this appears to have been a factor 
in keeping it from going to higher elevations in the Luquillo Forests 
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and in the vicinity of Jaynya. Coflfec is a shade-loving plant and 
it would at first appear that its cultivation would not necessarily 
require the removal of the forest. However, it requires an open 
shade which is furnished by the guaba (^Inga inga) and the guama 
(J. laurina) and it grows especially well under tliese two species. 
This has resulted in the removal of the major ])art of the original 
forests over the regions indicated and the extensive jdanting of these 
two species (Fig. 72). In some i>arts of the Island the plantation^ 
have been abandoned, proliably as the result of the ravages of root 
diseases of the coffee, and area gradually reverting to the original 
conditions. 

The cattle industry is quite extensive but not large enough to sup¬ 
ply the needs of tlie Island. It oecu]nes extensive areas of pasture 
land, much greater iji proportion to the value of the industry' than 
any other pliase of agriculture. These pasture lands are most ex¬ 
tensive in the semi-arid region of the soutli side of the Island be¬ 
tween Guayaina and Ponce and between the sea and the line of rain¬ 
fall near the crest of the central range. Tliere are also rather ex¬ 
tensive pasture lands on the iioiih coast west of Areeibo. In other 
parts of the Island small areas too rough for cultivation are used 
for ])astnre and the dairy interest utilizes small areas suitable for 
other purposes in the vicinity of the eitie*'’ 

The fruit industry is jirimarily along the noi-th coast starting a 
short distance east of San Juan and extending to a short distance 
west of Areeibo. This industr^^ consists mostly of citrus fruits and 
inneapple which are grown in the small valleys and over the low hills. 
The i)ineapple thrives best in volcanic soil and extends well to the 
south in the vicinity of Gorozal, This ero}) also Ihrives on soila 
of limestone origin provided the lime has been well leached out or 
provided tliere is a high liumus content. The leaching of the lime 
and humus accounts for the growing of this crop on the lower parts 
of the coastal ])lain. Oranges grow extensively without cultivation 
over the W’esteni part of the Island and ])ineapples are grown in the 
vicinity of Lajas. Agnacates, mangos and guavas grow without 
cultivation througliout the greater ])art of the island and can be 
grown extensively when the market makes it profitable to do so. 
In fact, the growing and preserving of some of these fniits may solve 
the problem of the more profitable utilization of some of the semi-arid 
lands of Porto Rico. Coconuts are grow’ii along the coast, the most 
extensive plantings being around the eastern and western ends of the 
Island and in favorable locations along the south coast. It is doubt- 
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fill if this industry can })e increased with profit to any great extent. 
(Fig. 73). 

Tobacco is grown most extensively in the Cayey and Juncos valleys, 
especially the former which is given over almost entirely to this 
crop. The soil and climate of this region appears to be especially 
favorable for the growing of this crop although small plantings are 
to be found in other parts of the Island, especially along the north 
coast (Fig. 74). 

Cotton is a minor <*rop grown extensively in the regions of 
low rainfall along the northwest coast and to some extent along the 
western half of the south coast (Fig. 75). This cotton is the sea- 
island variety and the industiy can l)e materially increased. 

The native vegetalfics for local consumption are grown through¬ 
out the Island and to some extent for the northem markets, ^^he 
most inipoiiiant vegetable-growing district for export coincides with 
the fruit growing region of the north coast, cast of Arecibo. 

It will be readily seen that all of these industries have made neces¬ 
sary the removal of the vast forest which covered ])ractically all 
the Island at the time of its dis(*overy by (Jolumhus. Hills and 
other regions wdiich cannot be used for agriculture are cut over 
repeatedly in order to meet the needs of the gi’owing population for 
fuel. The result is that there are very few fragments of the original 
plant life, aside from the high mountain region to wdiich we have 
referred. The gi’eat value of most of the land for agricultural pur¬ 
poses will prevent reforestation to any great extent and reforestation 
will not mean restoration to original conditions at the time of the 
coming of the wdiite men. However, there are many regions of Porto 
Rico that can be reforested to an advantage, and all the higher 
elevations should be under (lovernment ownership or control so that 
the water may be conserved to the greatest good to the greatest 
number of our population. 

COMMON NAMES 

This list of common names was prepared from information ob¬ 
tained from many sources. The cross reference numbers following 
the names will enable the reader to learn when a plant is known by 
two or more common names. 

1. Abejuelo —Colubrina coluhrina (Jacq.) Mills. 8. 

,2. Ahrojo—Ccnchrus echinafKs L. 

3. Acacia —Leucaena glauca (L.) Benth. 4, 124, 285. 

4. Acacia p41ada —Leucaem glauca (L.) Benth. 3, 124 285. 

5. Acana —Manilkara niiida (Sesse & Moc.) Dubard. 316. 
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6. Aceitillo —Simantba iulae Urban. 

7. Achicoria cimarrona —rohufda (Graham) A. DC. 161. 

8. Achiotillo— Cohihrina cohibrina (Jacq.) Mills. 1. 

9. Achiotillo —Alchornea latifoUa. Sw. 827, 458. 

10. Adormida —Croton rigidns (Muell Arp.) Britton. 275. 

11. Agiiacato cimarron —Ilufelandia pcndula (Sw.) Noes. 152, 152. 

12. Aj^uacatilla —Metiosma licrbfrti Holfe. 101. 

18. Afifiiiualdo hXmn^o—Jacquemoniia nodijiom (Des.) G. Don. 

14. A^uinaldo de costa— Jacauemoniia jamah rush (pTacq.) Hall. 

15. Aleli cimarron— l^lnmirra alba, L. 167, 559. 

16. Aljrarroba— Hgnunara courbani L. 

17. Algodon de seda —(Udoiropis jn'orera Ait. R. Br. 416. 

18. Almacigo— Elaphrium i^imaruha (L) Rose. 

19. Almcinlra— Termwalia taiappa L. 

20. Almendron— Dipholis salicifolia (L.) A. DC. 

21. Altca —Xipsera aquafica (Aubl.) Nand. 

22. Aniarat —Acacia muricata (1j.) \\Mlld. 

28. Angela —Moringa morinqa (L.) Mills]). 76, 821. 

24. An^iila —Kugcnia bujifolia (Sw.) Willd. 29. 

25. Anil —Indujofcra sttjjntiwosa Mill- 

26. Anil (falso )—lUnihamaniha caribata (pJaeq.) Kiintz. 

27. Afinilou —Laugeria resinosa Vahl. 

28. Arayanilla —Ascgram fu/piricoidfs L. 

29. Arguilo —Evgenia Inixifolia (Sw.) Willd. 24. 

30. Aroma--Lasianthus moralrsii (Grisseb.) C. Wright. 397. 

81. Aroma —Vackcllia farnesiana (L.) W. & A. 32, 

32. Aroma casha— Yacht Ilia larntsiana (L.) W. & A. 31. 

38. Arrayau —Myrica cerifcra L. 158. 

84. Arrayaii— Rapanca firraginta (R. & P.) Mez. 196, 375. 

85. Aitovo — 'Mrlioitma obfus-ifoha (Bello) K. & U. 98, 168, 169, 

279, 280. 

86. Avjspillo— Nrcfandra couacta (Sw.) Grisel). 835. 

87. Avispillo —Tiirpinia paniadata Vent. 642. 

38. Avispillo— Phorbo monlana (Sw.l Griseb. 

89. Avispillo— Margarita nobdis L. 629, 654, 659. 

40. Avispillo —Mayepea caribaea (Jacq.) Kuntze. 

41. Azota eaballo —Malpighia coccigcra L. 

42. Aziicares- Jacquinia barbasco (Loefl.) Mez. 49. 

48. Jiabiero amarillo —Urahtdcs UiUa (L.) Britton. 

44. Badiila dcacorca guadaltiprnsh (Dneli.) Britton. 374. 

45. Badula —Rapanca gnianenm (Aubl.) 

46. Balsamo —Citharcxylum fndicosum L. 465, 498. 

47. Balsamo— Hamelia axilari^9w- 

48. Bambu trepador —ArthrastyUdium sarmentosum Pilger. 

49. Barbasco —Jacquinia barbasco (Loefl.) Mez. 42. 

50. Barbasco —Canclla winferana (L.) Oaertn. 188. 

51. Barbas de ticar —Dendropogon usneoides (L.) Raf. 

52. Bariaeo —Krugiodendron fert^eum (Vahl.) Urban. 223, 467, 647. 

53. Bariaeao —Trichilia itHacanlha Urban. 683. 

54. Barilla —Batis maritima It. 593. 
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55. Hasora— Varroniu angusiifolia West. 

56. hasiimuHr—J^olhomorpht pcltafa (L.) Mif?. 

57. Batntilla— Ipomoca sfolonifera (Cyrill.) Poir. 633. 

58. Begonia —Begonia dccandra Pav. 

59. Bejiieo de berraeo— (Uimocca alha (L.) Hitch. 

60. Bejneo de l)uey— BanisUria laurifolia L. 484. 

61. Bejuco de costilla— H^erjania polyphylla (L.) Badlk. 632. 

62. Bejuco de garrot <*—Ronrea snrwamc'nshi Aliq. 664. 

63. Bejii(*() de giiajanilla —Paitllinia pinnaia L. 66. 

64. Bejuco de ingles— (Utpparis lynophallophora Jj. 

65. Bejuco do mona —Cmampdos pareira L. 485. 

66. Bejuco de palnia PauUinia phinata L. 63. 

67. Bejuco de paloina —Trichostigma oclandrum (L.) H. Walt. 

68. Beju<*o de palma— Maregravut rfviiflora Tp. & JM. 488. 

69. Bejuco de pla 3 "a .—Ipomoca Pcs-Vaprae (L.) Roth. 

70. Jiejueo de pvieto—7/?ppo(*r«/ai rolubilis L. 

71. Bejuco de rana Marcgntria sintfmsii Urban. 

72. Be,jiieo de Santiago— Arisfolodtia trifobaia L. 105, 48fi 

73. Bejuco de sopla— Klsoia virgala (S\\.) Kunlz. 313. 

74. Bejuco de f om)— StiffnniphijVon iomoilomim (l)esf.) Ndz. 

75. Bellorita— Evigtron hdlumles I). i\ 

76. Ben—Jyorn/f/r/ momuja (L.) Hillsp. 23, 321. 

77. Bereujeua ciniarrona— Solaniim lovvitm Sw. 

78. Bereujeua de phiyn—Solauum persivifolium Diinal. 

79. B(‘rtonica alelll'ada— Moluvhia iormniiosa L. 

80. Bicornis —Avkdropoffon bivormn Jj. 

81. Bijao— Alphia aromalica Aubl. 419. 

82. BirijI— Euginm moniwola (Sw.) 1)(\ 300. 

83. Borbornu —Stiff vola plumifrii Ij. 84, 183. 

84. Borhoroii d(» playa -Saifrota plumifrii L. 83, 183. 

85. Botoii ])lanco— Borvfnn virtUitlaia (L.) Mej^er. 

86. Botoii de oro —Volkameria aenleaia L. 216. 

87. Boton de oro —MelampodUnn divaricaliim (L. C. Rich.) DC. 

88. BotoncjJlo —Vonocarpuis ftvUii L. 

89. Botoiicillo —Borreira ocimoidcs (Burm.) DC. 

90. Botoneillo —Gmaphalium portoricensc Urban. 

91. Botoneillo— Difhromemt (iliufa Vahl. 

92. Bruja —ByropliyUum })inmtum (Lam.) Kruz. 

93. Biicar. Biaiila biiceras L. 577. 

94. Burro— Capparis cociolobifolia ilart. 

95. Burro Idanco— Papfxtris portoricemsis Urban. 

96. (^diai nagte— Ravdia imtis L. 215, 218, 459, 573. 

87. Oabo de hacha —Trichilia hirta L.—328, 409, 442, 523 656, 692. 

98. Cacaillo— Melioma obtmifolia (Bello) K. & U. 35, 168, 169, 

279, 280. 

99. Cacaillo —Slonaea breieriana Ohoisy. 103, 415, 536. 

100. Cacaillo —Ocioea leucoxylon (Sw.) Alez. 

101. Cacao bobo —Meliosma herberfi Rolfe. 12. 

102. Cacao rojo —Sarcomphalus recticulatus (Vahl.) Urban. 648. 

103. Cacao roseta —SJonaea berieriana Choi^. 99, 536, 415. 
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104 Cacliimba —Dendiopanax athoieum (L ) Dene & PI 418, 450. 
lO") (Whimbos —Ansiolodim fnlohata L 72, 483 

106 Catbimba— Bauuoljia fdtaplnflla L 441, 47 5 

107 (^dcbiiubd —PaluoHna doaa (Sw ) K Ac S 

108 C^d(JiiiTil»d— l\ij(hohia pubfsans H\v 

309 Cadillo (ie (unapra —Maladif siabta li Nogd 
130 (alcillo —( ascana qinaninsis (Aubl ; I iban 

111 (alcillo —Ihij pci IS alba Volt 108 481 

112 C^dteillo —Faiamca aciidcntalis (L A liich ) 682 

113 rafeillo emidiion —Cascaria sijhcsf)%^ fe'w 516, 550 
314 ( annitillo —Mu topholt^ gun nufolia Picne 

115 ( aiiiuto (b iMMio ( hnsophiflhim paiu ijlotum Lain 

116 CVildlia/on Philodt mb on Jiiibsa bdiotl 

317 (^alanil)i(fid —ionoloins unosa 

318 (.araasex —Vitoma lanujata (L ) DC 
119 ( dinasej —Mitoma huta (L) D Don 

320 CdTndse >—Alnonia puisina (Sw ) DC 
123 Camastj —ViLoma taumosa (Aubl) DC 
322 (^ainas (\—Cbdtnua Jwta (L ) D Don 

321 (^iinds(x (It (lidKo— i( tsantiK Ht a( isanbum (L ) Button 

324 Campeche —Leucaina glam a (L ) Bentb 3, 4 285 

325 (\impeelu '—Hatnialoi ghni ianipahiannni L 

326 (\n'ia ciiiiarioiia— (ti/mnuin sagiHafnm (Aubl) Bcauv 128, 

6^7 

127 (and iiulia— Phiagnuf(s phiagnnlis dj ) Kdist 

US (ana iiuUa —Ognninni sagilialnm (Aiibl ) Beauv 126, 637 

129 (Vmaiio —Allamanda cafhaitua L 628, (>40 

3 30 (’aiida —Adodubdnun saluifolmm (bw ) Giiseb 134 

3 31 (^anela —Ocolea loighin (Mcissn ) Mez 639 

3 )2 Canola—P6/sea I man Mez 

133 Canola —VancUa uminana (L(Tdoitn 50 

lU CaudilJo— i( todubdnun saldjobum (Sw ) Giiseb 130 

3 T) (^diielillo— tniba btact(a1a (Nchs ) \h/ 

3 ^6 Capa amaiillo— PtiiUa domingcnsis Jacq 
U7 Capa umaium —Vonint bounguiusis liban 417 

138 Caiacolillo —Phlehotaema (mvclhi Britton 140, 479, 641 

139 (^aracolillo— Va^eana dccancha Jacq 182, 188, 246, 443 

140 (^aiaeolillo —Phhbolamia (ondln 13ritton 138, 479, 641 

141 Caraeolillo —Inchiba pahda bw 237, 238, 517 
342 ( aiaiolillo —^tabnua punuca I iban 

143 (diaeoliUo —llomabnrn nuimosum dacq 

144 Caiiaquillo —Lantana camafa L 546 

145 CdiLKiuillo do Santa JMaiia —Laniana mvoludaia L 
346 Cainiin —Bivnia Inimihs L 

147 (*aiiu/o —Ichnanihns pallcm (Sx\ ) Miinro 
348 Carruzo —Pameum inchanihum Neob 

149 Cdiubio —Zanthoxylum monophyllum (Lam ) P Wilson 385, 
538, 672 

350 Castilla —Vgnaium sacfiliaiia (Aubl) Beam 

351 Ceboruquillo —Thy ana sttiaia (lladlk ) Button 269, 508 
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152. Cedro macho —Ilufelandia %)endnJa (Sw.) Nees. 11, 452. 

153. (Vdro macho —Ilyeronima clusioides (Till.) Muell. 

154. Ceiba— Ceiba penfandra (L.) Gaertn. 

155. Cenizo —Xanihoxylum martmiccrtac (Lam.) DC. 225. 

156. Cenizo —Tetrazygia eleagonoides (Sw.) DC. 666, 697. 

357. Cerisa —Cordia vitidia Vahl. 673. 

158. Corezo —My rim virifvra L. 33. 

159. (Jhamiso —Dodonaea visvosa Jaeq. 282, 652. 

160. Chicharron —Kcynosia uncmlata Urban. 

161. Chicoria cimarrona —Tupa robtisia (Graham) A. DC. 7. 

362. (Miipfgcrnit —Tourrirfortia hirsuiissima L. 

163. (Jienigiiillo —Daphnopsis philippiana K. & U. 363, 507, 668. 

164. CicMiififnillo —Myrcia dcpeut (i\)ir.) T)(\ 

165. Kngvnia coiiptsa DC. 

166. (Jicniffiiillo —Gomidcsia luuUniana Berg*. 

167. (Jimarron —Phmicra <dba L. 15, 559. 

168. ('iralillo -Mrliosma ohiiisifolia (Bello) K & U. 35, 98, 169. 279, 

280. 

1(59. Cirnelillo—J/f/iosmfl oblnsifolia (BeUo) K. & U. 35,>98, 279, 
230. 

370. (Uavelon do playa —Borrivhin arhorvscfvs (L.) D(\ 

171. Cobana —Sfahlia monospcnna (Tul.) Urban. 503. 

372. (^ocorroucito —Gyniinda lafifolia (Sw.) Urban. 367. 

173. Cociiiaa —Cordyline gnincensis (L.) Britton. 

174. Cocuisa —Furcraea fuhrrosa Ait. 667. 

175. Cocuiaa —Quisqualis ivdica L. 689. 

176. Cojdbana —Ptpladvnia ptregrina (L.) Benth. 179, 498. 

177. (^ojobaiia —Pipfadcnia arhorenm (L.) Urban. 

378. t^ojobana —Armia muricata (L.) Willd. 

379. (Jojobillo —Pipladcnia peregrina (L.) Benth. 176, 498. 

180. Cojobillo —AnneaUa porforicensis (Jacq.) Britton. 698. 

181. Colaba —Calophyllum antillanum Britton. 243, 391, 470, 544. 

182. C^.olorrorillo —Cascria decandra Jacq. 139, 188, 246, 443. 

183. Coralillo —Seaevola pUtmierii (L.) Vahl 83, 84. 

384. CWaz/ni —Annova glabra L. 

185. C^orcho —Torruhia fragravs (Diiin.—Cours.) Standley, 362, 364. 

186. Corcho —Ochronm pyramidale (Cav.) Urban. 262. 

187. Corcho —Pisonia subcordafa Sw. 189, 678. 

188. Corcho bianco—Cascdna decandra Jacq. 139, 182, 246, 443. 

189. C^orcho bobo —Piwvia subcordata Sw. 187, 678. 

390. (Wta— Agav( missionum Trcll. 

191. C\)rozo palma —Avrocomia andeafa (Jacq.) Lodd. 254, 655. 

192. VoscorT&ii--EIarodpndrnm xylocarpum (Vent) DC. 277. 

193. Cotorra —Kicinella riciuella (L.) Britton. 212, 224. 

194. C^otorrera dc la playa —Uehoiroinnm curasavicum L. 

195. Ciicubano —Coccolobis laurifolia Jacip 245, 585, 653. 

196. (hicubano —Hapama fcrruginea (R. & P.) Mez. 34, 375. 

197. Cuernoeillo —Jlelictcres jamaiccnsis Jacq. 310. 

198. Cuernoeillo —Morongia porforicpvsis (Urb.) Britton. 

199. Cucro de sapo —Exostema caribaeum (Jacq.) R. & S. 338. 
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200. Cupeillo— "kniqiana Urban. 

201. Cupey— Ch(f»a roaca Jac*q. 

202. Cnpey de ixWwTn—Chisia gitftijlachii Stahl. 

203. Dosinaiitcv —virgafim (L.) Medie. 669. 

204. 'DMo - Crphalocfrpvs rojfcvi (h.) U. & H. 551. 

205. Dildo —nohilh (Tlaw.^ U. & R. 

206. Dungney —Similax corincea Sprenpr. 

207. Dunguey —Dioscorea ptlosittscula Bertcro. 

208. Emajagua—Pan« tUiaceum (L.) St. Hil. 361, 358, 366. 

209. Bncinillo-^Prj/paie^ ilioifoUa K & TJ, 

210. Eneas—rj/pfca (mgustifolia L. 

211. Erizo — Pitcaimia augustifolia (Sw.) Redoubte. 496. 

212. Eseambr6n —ricinella (L.) Britton. 193, 224. 

213. Escambrdn—Drapanocarpu,-? lunatvs fO.) G. P. W. Meyer. 469. 

214. Escambrdn —Pisonia aculeata L. 582. 

215. Escambrdn—RaticKa witis L. 96, 218. 459, 573. 

216. Escambrdn bianco —YoTkameria aculeata L. 86. 

217. Escambron Colorado —Pithecellohium unguist-cati (L.) Mart. 538, 

581. 

218. Escambrdn tintillo—F/rndtff with L. 96. 215, 459, .573. 

219. Escobita —ficoparia dulrix L. 220, 395, 432. 

220. Escobita ainarga —Flcoparia dulrist L. 219, .395, 432. 

221. YMpeinelo—FlarromJiaJvx rcticulafu^ (Vnbl.l Urban. 102. 

222. Espejiiclo —Dipfiolis awfemsinva Piorrc. 

223. Espcinclo— Krugw^cuffron frrrcum (Vabl.l Urban. .52, 467, 

647. 

224. Espinillo —Pinnclla ricwella fL.l Britton. 193. 212 

225. Espinosa— Zavfhoryhtm marfinirev^p (Lam.) DO. 1.5.5, 

226. Espinosa —Avfliacauntus (.Taco ) Noes. 

227. Flamboyant 'Dplomr regia —(Boier) Raf. .537. 

228. Flamboyant bianco —Baahinia moyiavfira Kiirz. .555, 588. 

229. Flor do agiia— Piaropu^i pras^ipe^ Mart.) Britton. 

2.30. Flor do acna— Costalia ainpla Salisb. 

2.31. Flor do C\i]ohm—Avfhvrivm acanle fdaco.) Schott. 297, 107. 

232. Flor do mayo—Parkiftsovia acvleafa L. 478. 

233. Flor do mavo —Ftclrvicprcvs pfpravfhus L. & O., B. & R. 

2.34. Flor do todo ol afio —Catharanfhvs rosevs (L.) Don. 

235. Forto Vontnra —LonrJwrarpus latifoVus (Willd.) HBK. 466. 

236. Frosa— Puhv^ rosaefolivs Smith. 623. 

237. Gai —Tricliilia pallifta (Sw.) 141. 238, 517. 

238. CaWa—Triema pallida (Sw.) 141, 237, 517. 

239. Gaita-~Ej*o7/#ca paniculafa (Jiiss.) Radik. 256. 

240. Gaita —Saniyda spinulosa Vent. 

241. Galfin del monte —Cpsfrvm laimfolium L^Her. 

242. Galan del monte —Ccsfrmv macropliylhm Vent. 

243. Galba —Calophyllvm anfillavvm Britton. 181, 391, 470, 544. 

244. Garroebo —Qaararilxaea fvrbinafa (Sw) Poir. 

245. Garcado—OorcoZoft laanfolia Jacq. 196, 585, 653. 

246. Gia mansa —Casearia decandra Jacq. 139, 182, 188, 443. 

247. Gongoli —Dendropanax laurifoUvm (B. March) Dene, ft PI. 

482, 680. 
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248. nrama hlanca —Sfcnofaphrunt Hccundahm (Walt.) Knntz. 

249. Granadilla— Buchevavia capitaia fValil.) Eichl, 

250. Granadilla— lingugfrwa fSw.) Willd. 471. 

251. OranadiUo—Orofea spathulafa Mez. 421, 043. 

252. Graailla —Setincapclla xuhulafa (L.) Barnh. 

253. Yagmino —Didynwpanax morofofoni (Aiibl.) Demo. & 7*1. 353, 

354. 

254. Grugrii— Acrocomia acvicaia (Jacq.) Lodd. 191, 055. 

255. Guaha —Inga inga (L.) Britton. 

250. Guaraean —Kxofhra panievlafa (Jiirt?.) Radik. 239. 

257. Gnaeima —Guazuma guazumo (L.) rookarell. 

258. Guaoo—3ft&anta congfsta DP. 

259. Guaco— ’Mikania rorflifolia (L.) Willd. 

280. Gnadillo—Gi/arra ramiflora Vent. 260, 

261. Guam&— Inqa lanrina (Rw.) Willd. 

262. Guano-—Oolkronta pyramidale (Cav.) Urban. 

263. Guano —Arundo dimax L. 638. 

264. Qnath^Comooladia glahra (flcbultes.) Sprenp. 

265. Guara blanca —Cupania americana L. 

266. Guara-gruadillo—Giiaraa ramiflora Vent. 260. 

267. Guaraguao— Ouarea guara (Jacq.) P. Wilson. 

268. Guarema— Bicramnia pentandra Rw. 307. 

269. Guava— Thy ana striata (Radik) Britton. 151, 508 

270. Gnayabacoa— Bheedia acuminata (Sprenpr.) Tr. & PL 553. 

271. Guayabota— Eugenia Stahlia (Kiaersk.) K & U. 

272. Guayabota— Diospijros ehenaster Rot/.. 278. 

273. Guayabota —Mala sintenivi K. & U. 501. 

274. Guayaefin— Guaiacum officinale L. 348. 

275. Guayacanillo— Croton rigidus (Muell. Arpr.) Britton. 10. 

276. Guayacanillo— Guaiacum sanctum L. 657. 

277. Guayavota— ETaeodendrum xylocarpum (Vent.) 192. 

278. Guayavota— Diospyros clancstcr Retz. 272. 

279. Guayavota— Mcliosma oltusifcilia (Bello) K. & TT. 98, 168, 169, 

280. 

280. Guayaroto— Mcliosma oltusif olio (Bello) K. & U. 98, 168, 169, 

279. 

281. Guinda —Anthurium scandem (Aubl.) Enj|ilcr. 

282. Guitaran— Dodonaea viscosa Jacq. 159, 652 

283. Gungulen— Vanilla Eggersii Rolfe.^ 

284. Haya-min^a— Cananga llainii (Orisob.) Britton. 420. 

285. Hediondilla —Lcueaena glaiica (L.) Bonth. 3, 4, 124. 

286. Hediondilla— Chamacfistula antiliana B. & R 

287. Hediondilla— Chamaccrista diphylla (L.) Greene. 

288. Hediondilla— Pciranisia pohjpliylla (Jacq.) B. & R. 525. 

289. Higuera— Crescentia cajete L. 

290. Higiierillo— EnaUagma latifolia (Mill.) Small. 

291. Higiierillo —Citharexylum candatum L. 

292. Higiierillo— Vitex divaricata Sw. 685. 

293. HiguiUo—Ptpar amalago L. 294. 

294. Higuillo de lim6n— Piper amalago L. 293. 
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295. Higuillo de limon—Piper adwncvm L. 303. 

29() HiguiUo do liKi'm —Margayitarui nobiiis L. 

297 Iloja de oostado —Anfhunum ataulc (Jacq ) Schott 231, 407. 

298 Iloja mennda —(tinfolia (Aubl.) rrban 
299. Hoja moniula —Myraa spUndtnh (Sw ) DC 

300 Iloja meiiuda —Eugenia monticola (Sw ) DC 82 

301 Iloja moiiuda —Euginia lancia Poir. 687. 

302 Iloja mouuda —Engima proara (Sw ) Poir. 

303 Iloja menuda —Pipct aduncum L 295 

304. Iloja menuda —Calyptranthes sintenisU Kiaresk. 349. 

305. Ilorquetilla —Vhloiis radiaia (L) Sw 

306. IIiicsiUo —Maycpca domingensis (Lam) K. & U. 309. 

307. lliieso —Puramnia ptnlandra Sw. 268 

308. Hueso —Drypetes alba Poit. Ill, 481. 

309. Hueso blaneo —Mayepea domingensis (Lam.) K. & U. 306. 

310. JIuo\o de gate —Udwitns jamauenhis Jacq 197 
311 loaoo —Chynobalamis icaco L 

312. Icaquillo —Htriella rugosa Pers. 571. 

31.{ Jaboucillo— El sola vitgata (Sw ) Kuntz 73 
314 Jabouoillo —Saptndus suponaua L 
315. Jacana —Lucwma mulUflora A. DC. 

316 Jaafnia—Manilkaia nifida (Seaflc & Moo.) Dubard. 5. 

317 Jdodmllo— Pit(sioid(6 pinduhiin (IJrbdii) Britton. 511, 662. 
31^. Jaguey —Ficus laevigata Vahl, 326, 337, 634. 

319 Jaguey— Fhus aS/uA/w Warb 

320 Jaguey— Fuus vrbaniana Warb 

.121 Jasmiu— Monnga moimga (L ) Millap. 23, 76 
322. Jasmin— Jabminum (pamhftonim L 
323 Jayajabioo— Enlhahs fruduo^a h 
.124 Jibd— Hichaiflina fruUmenn Jacq 

325 Jiba— Erythroxylon brcvipes DC. 

326 Jiguerillo —Ficus laevigata Vahl. 318, 337, 634. 

327 Jobillo —Alchomea lafifoUa Sw. 9, 458. 

328. JobiHo —Trichilia hirta L. 97, 409, 442, 523, 656, 692. 

329. Jobo —Upondias mombin L. 

330. Juzo —Bochefortia acanthophara DC. Griaeb. 

331 Juueo Cimarron —(Ujperus artnulatm L 

332 flniieo dc espiga —AVroc/iarvr interstvncta (Vahl.) R. & S. 

333 Junqiuto —FimhitsLylis diphylla (Betz.) Val. 

.334 Karrcbesu —Pufctia acuJeata fVahl) Frban 563. 

335 Laurel— N((tandia (oiiaaa (Hw ) Griseb. 36. 

336 Jjaurel roseta— Nectandra patens (Sw.) Qridcb. 

337. Lechecillo —laevigata "VsIdI. 318, 326, 634, 

338. JjecheeiUc^—Arov/ewft catibaeum (Jacq.) R. ft S. 199. 

339. Lecheeillo —Chrysophyllum bicolor Poir. 636. 

340 Leolipcillo—Crotow Willd 

341 Ijoebcoillo —Chamai syce prostata (Aitou) Small 

342 Lecheeillo—Sapi am laurorerasus Desf. 660, 661. 

343 Lechuguilla de agua— stratiotes L. 

344. Lengua de vaca— Anthnrivm dominieense Schott. 
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345. Leu^a de vaca —Elcphaniopus mollis IIBK. 

346. Liana fragante —lacliflora (Vahl.) DC. 436, 598. 

347. Liaiia unada— Batocydia vnguis (L.) Mart. 490, 579. 

348. Lignum vila —Guaiacum ojficimJc Jj. 274. 

349. Limoncillo de monte —(lalyptranthes sinienisU Kiaersl?. 304. 

350. Lirio —llymenocallLi dcvlinata (Jaeq.) J\l. Koom. 

351. Lirio —Slrumfia marHima Jaeq. 

352. Jjlagrumo— Vccropia peliala L. 

333. Llagrumo —Didymopanax moroioni (Aubl.) J)cne. & PI. 253, 

354. 

354. Llagrumo macho— Didymopanax morolotoni (Aubl.) Dene. & 

PI. 253, 353. 

355. Llumc —Gaussia aitenuata (Cook) Beeeari. 

356. Madresclva— Filea microphylla (L.) Liebm. 594. 

357. Madrcselva —Leoniccra japonira TImmb. 

358. Maboc —Farili tilmcum (L.) St. Hil. 208, 361, 366. 

359. Maiz pelado —Comocladia dodonaca (L.) Urban. 360, 506. 

360. Maiz tostado —Comocladia dodonaca (L.) Urban. 359, 506. 

361. Majagua —Faiiii Idutcium (L.) St. llil. 208, 358, 36ii 

362. Majagua— Torrubia Jrayrans (Dum-Coui*s.) Standley. 185, 364. 

363. Majagua brava Dapuopsis plnlippmna K & IJ. 163, 507, 668. 

364. Majagua que mona—Ton ubia fragrans (Dum.—Cours.) Stand- 

ley. 185, 362. 

365. Malagueta —Amomis caryophyllaia (Jacq.) K & U. 630. 

366. Malagueta —Fanti tilmaam (L.) Si. Ilil. 208, 358, 361. 

367. Mala mujer -latifolia (Sw.) Urban. 172. 

368. Malvavifeco— Corchonis hirius Jj. 

369. Malvaviseo —Mahuhnt unns Poit. 

370. JMalvavihCO —Mai vast rum coromanddianum (L.) Cracke. 

371. Malvavisco —Waltheria amcricana L. 631. 

372. Maraey —Mammca amnivaua L. 

373. Mameyuelo —Manilliara duplicata (Sesse & Moc.) Dubard. 549. 

374. Mameyuelo —Icacorea guadalnpcnsLs (Duch.) Britton. 44. 

375. Mameyuelo —Kapatxa fnruginca (H. & P.) Mez. 34,375. 

376. Alaiigle —Rhizopkora mangle L. 380, 381. 

377. Alangle ])laneo —Lagunvularia raamosa (h.) Caerin. 

378. Mangle ])o]jo —Avieennia niiida JacMj. 

379. Alangle Imton —Conocarpus t recta L. 

380. Mangle ('‘olorado —Rhizophora mangle L. 376, 381. 

381. Mangle ziipatero —Rhizophora mangU L. 376, 380. 

382. Mango— Mangifera indifa L. 

383. Manto— lihaeoma crossopeialiim L. 387. 

384. Manzanilla —Wedelia irilobata (L.) Hiteh. 

385. Mopurito —Zanihoxylum monopliyllum (Lam.) P. Wilson. 149, 

538, 672. 

386. Maray-maray —Ecastophyllum ecastopliyllum (L.) Britton. 

476. 

S87. Maravedi— Khacoma crossopctalvm L. 383. 

388. Margarita— Bidens pilosa L. 694. 

389. Margarita— BrowdBia amcricana L. 686. 
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390. Margarita ailvestre —Bidvns pilosa L. 

391. TA.RTi^—Calophyllum a/nUUa/nvm Britton. 181, 243, 470, 544. 

392. Maricao —Byrsonima spicata (Cav.) DC. 

393. Maricao —Hacmocharis porioricensis K. & TT. 424. 

394. MaSsw —Teiragastris boLsamifera (Sw.) Kuntze. 456. 

395. Mastuerzo —Scoparia dulcis L. 219, 220, 432. 

396. Mato azul —Guilandina crhia (L.) Small. 398. 

397. Mato do poo —LasnanihuH moralcHii (Orisob.) C. Wright. 30. 

398. Mato do playa —GuHandtna crista (Jj.) Small. 396. 

399. Mato de playa —Canavah manfima (Aubl.) Thou. 

400. Mato mariposa—JOi/flfflrcna hirsttta (Jacq.) Britton 475, 512, 616. 

401. Matojo de playa —Sporobolus viryinirus (L.) Kuiith. 

402. Matraca--6Vo/a/tf rdusa L, 558. 

403. Maya —Bromelia pinguin L. 497. 

404. Melon de oosta —(\tcius %niorius Mill 

405. Mesquite —Prosopis j'ltUflora (Sw.) DC. 

406. Moca —Andira inermis 11. B. K. 

407. Moca de pavo —Anthurium aca/ulc (Jacq.) Schott. 231, 297. 

408. JMooo do pavo ‘Amaranthus cruptifas Jj. 

409. Moliiiillo —hirla L. 97, 328, 442, 523, 656, 692. 

410. Molinillo —Hura crepitans L. 663. 

411. Molinillo Lconofis vfpdacfolia (L.) R. Br. 635 
1J2, Moral —Cordni sulcaia DC. 

41* >. Moral6n —Coccolobis GrandifoUa Jacq. 

414. MoHtaoiUa del mar —Cahile lanceolata (Willd.) 0. E. Schultz. 

415. Motillo —Blonaca bcrteriana Choitey. 09, 103, 536. 

416. Miidar —Caloiropis proccra (Ait.) R. Br. 17. 

417. Muneca —Cordia borinquevsis Urban. 137. 

418. Munoca —Dendropanax arboreum (L.) Dene. & PI. 104, 450. 

419. Narciso —Alpinia aromalica Aubl. 81. 

420. Negralora —Cananga blainii (Qricseb.) Britton. 284. 

421. Nomooa —Ocolea spaiJiulala AIoz 251, 643. 

422. Nemoca —Octoia moschata (Pavon) Mez. 675, 676, 677. 

423. Nidos de gungulon —Tillandsia recurvata L. 

424. Nino de cota —FTaemocharis porioricensis K. & IT. 393. 

425. Noyo —Ipomoea di^secta (Jacq.) Pursh. 

426. Oliulaga—Opwntia repens Bello. 427. 

427. Olaga —Opunfia repens Bello. 426. 

428. Olaga —Malpighia fncata Ker. 

429. Oroganillo —Weinmania pinnafa L. 

430. Oroganillo —Vynometra porioricensis K. & II. 

431. Oreganillo —Enpaforhm dolicholepsis (Urban) Britton. 

432. Orozuz —Scoparia dulcis 1j. ^219, 220, 305. 

433. Orozus —Leptilon pusUlum (Nutt.) Britton. 684. 

434. Orozuz —Stemodia maritima L. 

435. Ortogon —Coccolobis rugosa Desf. 

436. Poga Valo—l)isfictis lactiflora (Vahl.) DC^ 346, 489, 598. 

437. Palingufin —Capparis flexuosa L. 457. 

438. Palmo de coyor—Boefris acanthophylla Mart., 644. 

439. Palma de coyor —Euterpe globosa Gaertn. 



184 THK JOURNAL OF THE DEPARTltfBNT OF AGBIOULTUBE 


440. Palma real —Hoyslonva borinquena (^ook. 

441. I^alo amarj^o —liainvolfia telraphqlla L. 106, 478. 

442. Palo anastacia —Trichilia hirta L. 97, 328, 409, 523, 692. 

448. palo blaneo —(Uisearia dvcandra Jaeq. 189, 182, 188, 246. 

444. Palo bianco—2//aa occidenialk (Sw.) Badlk. 509. 

445. Palo bianco —Chione venosa (Sw.) Urban. 671. 

446. Palo bianco —Drypetes ylaiica Valil. 587. 

447. Palo bobo —Pisonia suhcordata Sw. 

448. Palo bobo —BruneUia eomadadifolia II. & 

449. Palo bobo —Coccolobis divirsifoNa Jacq. 

450. Palo ca<‘liimba —Dvndropamis arboreum (L.) Dene. & PI. 104, 

418. 

451. Palo cachimba —Psychotria brachiata^Sw. 

452. Palo Colorado —lluftlnndia pn^itla (Sw.) Nees. 11, 152. 

458. Palo Colorado —Taomibo hupidlemds (K. & U.) llritton. 

454. J^alo Colorado —Myroxylon 8ch%yaneckeanun% K. & U. 679. 

455. Palo nioro —Psydtofna undata Jac(|. 

456. Palo de aceite —Tefragastris balsamifem (Sw.) Kuntz. 849 

457. Palo de burro —Capparis fiexuosa L. 437. 

458. Palo de cotorra —Alchornca laiifolia Sw. 9, 327. 

459. J'alo de cotorra- RandUi milis L. f)6, 215, 218, 578. 

460. Palo de cucubano —scabra (1j.) Lam. 

461. Palo d(» dajao —Ixora funa, (Jacq.) Benth. 468. 

462. Palo de gallina —Alchorneopsis portoricensis Urban. 

463. Palo de gallina —Acntslus artmrscvm (L.) Sclilecht. 649. 

464. Palo do gallina —Eleisine indica (L.) Oaertn. 

465. Palo de guiturra —CHhatcsylum jruiivomm L. 46, 498. 

466. Palo de bedioiida — Lonrhocarphus latifoUus (Willd.) IIBK. 

235. 

467. Palo de liicrro —Krngiodendrom ferreum (Vahl.) Urlmn. 52, 

223, 647. 

468. Palo de hierro —I rora f<trea (Jac(|.) Hentli. 461. 

469. Palo de hoz —Drcpanocarpus Umatiis (0.) G. P. W. Meyers. 218. 

391, 544. 

470. Palo de Maria —Calophyllnm antdianum Britton. 181, 243, 

IJ91 1)11 

471. Palo de imilta —Eugenia lingustrina (Sw.) Willd. 250. 

472. Palo de muucco —Cordia glabra L. 

47;i. I’alo de muneco —Eaiiivolfia tetruphglla L. 106, 441. 

474. Palo de mufieeo —Cordia glabra L. 

475. Palo de pelado— Duggena Mrsata (Jaeq.) Britton. 400, 512, 

616. 

476. Palo dc polio —Ecastophyllum ecastophyllum (L.) Britton. 386. 

477. Palo de polio —Pterocarpun officinalis Jaecj. 

478. Palo de rayo —ParTiinsonia acaleata L. 232. 

479. Palo de tortuga —Phlebotaenia cowollii Britton. 138, 140, 641. 

480. Palo de vaoa —Bourreria sucoulenta Jaeq. 531. 

481. Palo de vaea —Drypetes alba Poit. Ill, 308. 

482. Palo de vaea —Dendropamx laurifolium (E. Mareli) Dene. & 

PI 247, 680. 
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483. Panitos —Aristolocliia irilohata L. 72, 105. 

484. Paralejo —Banisfcria laurifoUa L. 60. 

485. Parriera— Cissampelea pareira Tj. 65. 

486. Pata de gallina— Lepidafiafhfs aloprcuroidea (Valil.) P. Br. 

487. Pata de (^allina —Phorodf ndron rlirifsorarpum K. & T'^. 

488. Pega ]m\mn—Marcfpvria rccfiftora Tr. & PI. 68. 

489. Pega ])alo— Disfirivt lafilinra (Vahl.l DP. 346, 436, 

490. Pega palo— Bofocydia wg^tis (L.) IMaTt. 347, 579. 

491. Pega polio— Commicarpm svandrns (L.^ Rtandley. 

492. Pega polio— Alsdve mdiUann (Frl).') B. & W. 

493. Pednla —CifhrarcjryJum fntficosm L. 46, 465. 

494. Peroiifa— Ahntst ahrits (L.l W. P. Wight.) 

495. Peronia —Armosia Vruqii TTrhan. 

496. Pifia de eiiervo —Pitcairnia angusfifolh fRw.) Redoiibte. 211. 

497. Pifiuela —Bromelia pinguvn L. 403. 

498. Piptadenia —Pipfadenia pcregrma (L.) Benth. 176, 179. 

499. Pitajaya —Leptocereus gmdricostatui (Bello) B. & R. 252 

500. Pitajaya —ITyloeerevs trigomat (Haw.) Safford. 

601. Polisandre —StaJcUa monosperma (Till) Urban. 171. 

502. Pomarrosa —Jamhos jamhos (L.) Millap. 

503. Prenda de oro— PJiarus glaber H. B. K. 

504 Prieto— Tabebvia hrfrrophtdla (BO.) Britton. 693. 

505 Pringa mosa —Tragia voluhilis L. 

506. Prospera— Comorlndia dodomoea (L.) Urban 359, 360. 

507 Qnemadora— Daphvopsh philippiana K. & 163, 363, 668. 

508. Qniebra liaeha— Thyana siriafa (Badlk.) Britton. 151, 269. 

509. Qniebra liaeha —Allophylus orcUleidalis ((V.) Badlk. 444. 

510. Qniebra liaeha —Eugema pscudopsidum Jaeij. 

511. Qniebra hachR—Pfirdoidfn pevduhnn (Urban) Britton. 317, 

662. 

512. Baho de ratdn— Duggrva hirsufa f Jaeq.) Britton. 400, 475, 616. 

513. Babo de ratdn— Casearia arborea (L. (\ Bieh.) Th’ban. 651, 690. 

514. Babo de ratdn —Andropogon virgnfvs Dear. 

515. Baina meniida —Myreut splrfidens (Sw.) BP. 

516. Bama de perro— Casearia sylvrsfris Sw.—113, 550. 

517. Bamoneillo— Trich ilia pallida Sw 141, 237, 238. 

518. Bamoneillo— Trophis racemosa (L.) Urb. 691. 

519. Basea gargauta —Philodendron hrebsii Sehott. 

520. Balaea garganta— Paraflusis sirrulala (Rw.) Mez. 554. 

521. Ketama —Corynclla pauviflora BP. 

522. Betama —Chamaecrista poriorvensis (l>h.) (\ & (\ 

523. Beifimo—Trichilia hirfa L. 97, 328, 409, 442, 656, 692. 

524. Betama— Sabinca forida (Vahl.) B(\ 

525. Betama prieita— Peiranisia polyphylla (Jaecj.) B. & B. 288. 
f326. Boble blaneo— Tabehuia rigida T>ban. 530. 

527. Boble blaneo —pallida fliers. 

528. Boble eolorado —Tabebaia svhamanviana Urban. 

529. Boble eolorado —Tabebaia hacmanthn (Bert.) BP. 

530. Boble de sierra —Tabebvia rigida Urban. 526. 

531. Boble de guayo —Bourreria siicculenia Jacq. 480. 
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532. 

533. 

534. 

535. 

536. 

537. 

538. 

539. 

540. 

541. 


543. 

544. 


Roble de piayo —Bourreria doming^iensix (DC.) Griseb. 

Rol5n —Pithfcellohium ungvis-cati (L.) Mart. 217, 581. 

Rosa de eUnaga—Oivoria rohrii (Vahl.) Koebn. 578. 

Roseta —Macheonia porioricenxis Baill. 

Roseta —fHonaea herieriana Cboisy. 99, 103, 415, 

Royrf poinciana —Dclonij regia (Bejer) Raf. 227. 

Rubia — ZanthoTylvm monophylhm (Lam.) P. ‘Wilson. 149, 
385, 672. 

Rubia —Ruhia persicifoliorum Dunol. 

Sabino —Magnolia splendens Urban. 

Salyia^S'alvta splendens Sellow. 

Salvia .—Pluehea purpuracens (Sw.) DC. 

San Bartolom4 —SetestSn rickseckeri Millsp.) - 
Santa Maria —Calophyllum ant^anum Britton. 

470. 


Britton. 

181, 243, 391, 


545. Santa Maria —Thespesia populnea (L.) Soland. 645, 681. 

546. Santa Maria —Lantana involverata L. 145. 

547. Santa Marfa —Osmia odorata (L.) Seh Bip. 

548. Santa Marfa —Vemonin alhicanlis Pers. 

549. Sapote de eosta —ManUkara duplicafa (Sesse) Moc.) Dubard. 

373. 


550. Sama de perro— Casearia v/lvrsfris Sw. 113, 516. 

551. Sebuean— Ccpkalocercus ro^feni (L.) B. & R. 204. 

552. SebucAn— Lepfocfrats quadricostahis (Hello) B. & R. 499. 

553. SebneAn— Rheedia acuminata (Spreng.) Tr. & PI. 270. 
5.54. Seea^ Rarpanta— Parathesis serndafa (Sw.) Mez. 520. 

.555. Scpliiia— Bavkinia monondra Knrz. 228. 588. 

,556. Sereno— Gvndlachia rorymkosa (Urban) Britton. 

557. Serruebo— Marisens jamaicensis (Crant<.) Britton. 

.558. Sonajuelas— CrofaJaria retvsa L. 402. 

559. Tabeiba— PJumiera alba L. 15, 167. 

561. Tabeiba— Maba sinfenmi K. & TI. 273 

562. Tabanneo— Daerj/odes exccha Vatil. 

563. Taehiielo— Pictetia acnleata CVahl.) Urban. 334. 

564. Taraarindo eimarrAn— Acacia muricata (L.) Willd. 

565. Temporana— Suriana marilima L. 

566. Teiporana— MaJlofoma qnaphalodcs (L ) Britton. 674, 696. 

567. Terciopelo— ajmosum CWendl.) Urban. 

568. Terciopelo— Clidemia striqillosa (Sw.) DC. 

569. Terciopelo— Miconia ractmosa (Aiibl.) DC. 

570. Terciopelo— Abutilon commvtatvm Sclmman. 

.571. Teta de burra eimarron— Hirtella rugo a Pers. 312. 

572. Tibey parasftiea— Cohimnea tulae Url • ii. 

.573. Tintillo— Bavdia mitis L. 96, 218, 45!) 

574. Tortufjo amarillo— Biderorylon foetidisi^mum Jacq. 

575. Tortupo prieto —Ravenia tirbani Engler. 

576. Tuna brava— Opuntia dillenii (Ker. Gawl.) Haw. 

,577. Dear —Bveida bveeras L. 93. 

578. Ucarillo—Ginorta rohrU CVahl.) Eoehn. 534. 

579. 'Ufia de gato—Batooydia unguis (L.) Mart. 847, 490. 
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680. Tina de gato.— Martynia annua L. 646. 

581. Una de f^Bto—Pithecenohivm vnqvix-cafi (L.) Mart. 217, 533. 

582. Una do gato— Pisonia aculeata L. 214. 

583. Uva de mar— Coccolobix nvifcra (L.) Jaoq. 584. 

584. T'i'va de playa— Coccolobis vvifcra (L.) Jaoq. 583. 

585. Uvillo— Coccolobis laurifoUa Jaoq. 195, 245, 653. 

586. Uvillo— portoricensis (Urban) B. & S. 

587. Varital— Drypetes glauca Vahl. 446. 

588. Yarital— Bauhinia monandra Ktirz. 228, 555. 

589. Yarital— bellonis Urban 695. 

590. Yentura— Ichthyomethia piscipula (L.) Hitch. 

691. Yerdolaga—Por/filacflf oleracea L. 

692. Yerdolaga rosada— Sesuvium portulacastrum L. 620. 

593. Yerdolaga rosada— Batis maHtima L. 54. 

594. Yerdolagiiilla— Pilea micropbylla (L.) Liebm. 366. 

595. Yerdolagnilla— PUea pariefaria (L.) Blnme. 

596. Yibora— Angelonia angusiifolm Bentb. 

597. Yibora— Dendropanax laurifolium (B. March) Dene, & PI. 

598. Yinda —Disfirfis lacfiffnra Bonth 346, 436, 489. 

599. Yinda— Angelonia anqmfifolia Bontb. 

600. Yaili— Gymnanfhes Incida Rw. 

601. Yorba do oana— Lasiacis diraricala (L.) Hitohe. 

60? Yorba do oionaga —Aeschynownic nen^fiva Sw. 

60»j. Yorba do clRYo—Ccnfclla asiaHca^ (L.) TTrban 

604. Yorba de clavo— Jvssiaea angvstifolia Lam. 

605. Yorba do onlobra- Bramia monnicri ) Drake. 

606. Yorba do onlobra— Caconapea stricia (Robrad) Biitton. 

607. Yorba do onlobra— Pilra mvmmvlariacfolia (Rw.) Wodd. 

608. Ycrba do cnlebra— Mecardonia prociimbens (Milld.) Small. 

609. Yorba linda— Peperomia rofitndifoJia (L ) TT. B. K. 612. 

610. Yorba maravilla— UuflUa corcinca (L.) Yahl. 670. 

611. Yorba de medio real — Peperomia niaqnoHaefolia (Jacq.) A. 

Dietr. ^ ^ tt 

612. Yorba de medio real — Peperomia rofundifolia (L.) H. B. K. 

609. 

613. Yorba de plata— Bolandra frueticosa (L.) Knntz. 

614. Yerba de papagayo— Blechum blech um (L.) Millsp, 

615. Yerba de -polio—Porfiilaea quadrifidia L 

616. Yorba polada— Dvggena hirsvia iJsec].) Britton. 400, 475, 612. 

617. Yerba do sal— Plnlorcrxis vermicvlaris (L.) Nntt. 

618. Yerba de sal— Sparfina patens (Ait) Mnhl. 

619. Yerba do San Martin— ^auvagesia creefa L." 

620. Yerba de vidrio— Sesavivm portulacastrum L. 591. 

621. Zarza—(tmo)— Acacia riparia H. B. TC. 

622. Zarza— Mimosa ceratonia L. 

623. Zarza— Bubus rosaefolius Smith. 236. 

624. Zarzabacoa— Chamaecrista diphylla (L.) Greene. 658. 

625. Zarzabacoa— Meibonia purpurea (Mill.) YaiL 665. 

626. Zarzabacoa— Meibomia supina (Sw.) Britton. 

627. Zarzabacoa enana —Stylosanthes hamata (L.) TauDert. 
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628. Allamanda —Allamanda caihartica L. 129, 640. 

629. Amorfigoado —’Margarita noMis L. 39, 654, 6,59. 

630. Anna —Amomis can/ophyllata (Jacq.) K. & TT. 365. 

631. Basora prieta —WaUheria amerirana L. 371. 

682. Bejuco de corralea —Serjania pohfphylln (L.) Badlk. 61. 

838. Bejuco de costar—Jpomo^o stolonifera (Cyrill) Poir. 57. 

634. Boislagln— Picits laevigata Vahl. 818, 326, 337. 

685. Boton de eadeta —Leonoiie nepetaefolia (L.) B. Br. 411, 688. 
636. CtAadto—Chrytop1»/llum hieolor Poir. 889. 

687. Cafia de eastilla —Gynerivm sagittatvm (Aubl.) Beauv. 126 128. 

638. Cafia ftaava —Aruvdo donar. L. 263. 

639. Canelon—O^ofaa vvightii (Meissn.) Mez. 131. 

640. Cautiva —Allamanda cathartica Tj. 129, 628. 

641. Caraeolillo —Phlrbotaenia emreJlH Britton. 138, 140, 479. 

642. Ccdro hemhra —Tvrpinia naniculata Vent. 37. 

643. Cimarron--Oeoteo xpatbulata Mez. 251. 421. 

644. Coynre —Bactrix acanthopJiylla Mart. 438. 

645. Enfiafniills— Thexprxia pojndnea (L.l Poland. 545, 681. 

646. Eseorzonera —Martynia anmia L. 580. 

647. Esneineto — Krttgiodevdron frrrnm (Vahl.) Frhan. 52. 223, 

467. 

648. Esnejneto —retindatvx (Vahl ) Frhan. 102. 

649. Gal4n arhoreo —Acnixtyx arhorexccnx (L.) Sehleeht 463. 

651. Oi'a verde —Caxraria arlwrea (li. C Bieh 1 Frhan. 513, 690. 
6,52. Oitaran —Bodovaea Hxcoxa Jaen. 159. 282. 

653, Olateado —Cocroldhix laiirifoUa .Taeo. 245, 585, 653. 

654. Gonprlehont —Margarita nobilix T/ 39, 629, 659. 

6.55. Gm Gm —Acrocomia andeata tJaen.) Lodd 191, 2-54. 

656. Gnaita—rriV»f7m hirta L 97. 328, 409, 442. ,523, 656, 692. 

657. Gnavaefin hlaneo —Gvaiarvm xanrtum L. 276. 

6,58. Hediondilla— Ohamaccrixta diphyJla (L.) Greene. 624. 

659. Hifrnillo millo -nobilix L 39, 629. 6.54 

660. Hineha —Sapium lavroceraxvx Beat. 342, 661. 

661. Huevon —Savivm lavroceraxxtx Beat. 342, 660. 

662. Jacanillo —PetiesMdex pendtdvm (TTrhan) Britton. 317, 511. 

663. JarillOi —Hura crepitanx L. 410. 

664. Juan caliente —Bowrea vwrinamenxis Mcpr. 62. 

665. Jnnquillo —Meibonia pnrpyrea (Mill) Vail. 625. 

666. Kre Kre —Tetrazygia eleagonoUlex (Sw.> D. 0. 156, 697. 

667. Mafffiey —Furcraea tuberoxa Ait. 174. 

668. Ma.iaffna quemadora— Dapbnopxix philippiana K. & TT., 163, 363, 

507'. 

669. Manto —Aeuan virgatum (L.) Medic. 203. 

670. Mararilla —BwJlia coeeinea (L.) Vahl. 610. 

671. Martin Avila —Chione venoxa (Sw.) TTrhan, 446. 

672. Mopurito— Zant'hovylum monophyUitm (Lam.) P. Wilson. 149, 

386, 588., 

678. Mnfieea—Cordia twHdia VahL 157. 
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674. Ni^a de Playa— Mallotonia gnaphalodes (L.) Britton 566, 696. 

675. Nuez moscada— Ootoea moschata (Pavon) Mez. 422, 676, 677. 
(!76. Nuez moscada elmarrona— Ocioea moschata (Pavon) Mez. 422, 

675, 677. 

677. Nuez moscada del Pais— Ocioea moschata (Pavon) Mez. 422, 

475, 476. 

678. Palo bobo—Pisonta suhcordata Sw. 187, 189. 

679. Palo de candela— Myroxylon schvwawclceami K. & U. 454. 

680. Palo de gungulin—Penwopanaa; laurifoUum (E. Match) Dene. 

& PI. 248, 482. 

681. Palo de jaqneca— Theapetia poputma (L.) Soland 546, 645. 

682. Palo de Toro—Paramea oecMentaUs (L. A. Rich) 112. 

683. Palo de vaca— Triehilia triacantha Urban 53. 

684. Paseneta— LeptUon ptuUlum (Nutt) Britton. 433. 

685. Pendulo bianco— VUex divaricata Sw. 292. 

686. Pensamiento de pobre— Browdllia americana L. 389. 

687. Pitanjfueira— Eugenia lancea Poir. 301. 

688. Qiiina del paeto— Leonotis ncpetaefolia (L.) R. Br. 411, 635, 

689. Qnisqual— Quisqudlis imdica L. 175. 

690. Rabo,jnneo— Casearia arhorca (L. f). Rich) Urban. 513, 651. 

691. Ramon— Trophis racemosa (L.) Urban. 518. 

692. Beiamo—Trichina hirta L. 97, 328, 409, 442, 523, 656. 

6m 3. Roblc prieto— Tabebuia hetcrophylla (D.C.) Britton. 504. 
6!)4. Romerillo— Bidens pilosa L. .388. 

69.'). Tal)ioncillo —Bipholis bcllonis Urban. 589. 

696. To del Mar— hfallolonia qnapholode (L.l Britton. .566, 674, 

697. Verde seen— Tetrazyqia cleaqnoides (Sw.l D.C. 1.56, 666. 

698. Zarza boba— Anneslia jmrtoriccnsis Jacq. Britton. 180. 















no. 2.—Map showing the average temperatore for vanons altitudes on the island. Data obtained from the San Juan 

office of the V. 8 Weather Bureau. 
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no. 3.— Hap diowlng averaga rainfall m ▼arioua parts of the Island. Data obtained from the San Juan office of the 

D. 8 Weather Bnrean. 
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Fig 5 The im gote*» < r hd\ stack hills The slender Hume palms Gn ( it atU n d da die almr s in\ i^ihle Note the 
almicigo Elnj} lunt lanruha and the spieiding leafA cnmne<ljAg p\ fu t Inf iqntn 
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Fig 6 Close vieM of a mogote or ha\stack hill Mniqatitnm at the extreme left, the moco de 

pax'o 'Anthnnun tunnU) at the extreme iiffht; Ipomo€n sp traihnfi; oxer the rocks in the center Other 
plants are Pi/tt amalnqo^ \ictfindin jmUns^ Eiqihiniqlon hniiiH'* and Acnlupha jMttotictnsis 
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I'lG 7 White sand foiest at Doiado The principal trees aic the miiiieca 
iD(tidropanax arhareum), the Maria (CalophyUum antiUanum) and the Matnnua 
amencana 















Fi«. K. The white sand second growlh thickets as seen at Laguna Tor- 
tugucro. These dense thickets are usually dominated by Chnfhoimlanus irnro 
but at this point the dominant is Jantbos jamim. 
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Fig 9 Disintegration of the San Juan consolidated dune*^ The sea has broken through and formed small semicircular ba\s 
on the landvtard side Note the islands of this foimation in the distance and the '\hite patches of dnfted shells in the fore ground 
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Tk, 10 Tho Afiha do sil (Philotitus tttiHtr ulau^) kiovuiir at the seawaiil 
niaigin of tin diiiio ACftctatioii, nia1o|o do pla\‘i {Sfmtohnhis tngtmru^) ^louiiif^ 
in Iho loai 



Fio 11 Summit of a San Juan dune; the onginal vegetation has been 
leduoed to a single ^ind swept thicket of uva de plava (Cocrolohi^ utiffia^ and 
a sod of SUnotaphi urn b(i urulaium 
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Fig 12 Dune vegetation near Barceloneta This long dune is held h\ plant life c insisting pnmirilv of uva de plava ir'oc- 
•olttfns urtfera) Note the coconuts growing on the lee side 
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Fig l.i Effect of wind on dune 'vejsotation The <mc sided tic*e \ Tnnntinhn cntapita) is 5 meteis high with 
a spread of 7 meters >iote the talieihd \Plumuui alha) m the lear and at the light and the ma\a (Btomeha 
pinqmmhehm 








Fio 14 Iee of in acU'inciiifi; dum west of Vnciho The wind his hioken thiouRh the senes of dune thickets on the 
crebt rhe steep len side is sparseK (reiipied In miP) de li pli\ i (at it tli untitna mito|o de pl<i\ i 'sjotohnlus ntqnncnb) 
and \eiha de sal PhifUom / i ntuaUni in the toie^round 
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ti(i 15 A 1)1 cak in the (him \tpotation permits the sand to blow 
tbinugh and (ov(‘i a iadA4a\ 



Fi(i 16 Soawaid fact of a (oiisolidatod San Juan dune i/vost of 
AiwiIm), showiiiK the iindeicuttinK In the st*a and the destinetive jKivier 
of the wave action 
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Fig 17 Disintegration of the consolidated »San Juan dunes Note the rnatofo de pla\a liSfyoroholub urgittutts^ on the sand in 
the foreground, the temporan i (^nnnufi mwitimn) on the top of the ilifT at the left, and the hm thicket of u\a de pla>a \Coccnlobi\ 
unfera) in the rear. 
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' j'. X. 


IS thi(k(tsnf iivi d< plaxa {( unfiin) on tht Sin Jiiin (on 

Milidatcd dunes 



III 19 Salt walci pond on I( wos Cd\ siiiioimd(d 1)\ an mtciiupttd 
flingo of (ommon mangrove (Rhizophora mangle) 













Thk Journal of thr Dlpaktmrnt of Agkicultukr 



Fi(. 20 (’'a\ Tho limestone' plateau is eoveied h\ a \cio- 

ph\tio cha])arial iii which c*aiia(|UilIo dc' Santa Maiia (LanUnui inmlu(inta) 
IS the dominant spc'cu's 



Fi<« 21 leacos Cav Palo IkiIxi (Pisotna subcon/aia) ib abundant 
along the wmd swept crest of the ridge The vegetation is wind shorn and 
one aided. 












The Journal of iiii Diiartmpni oi* Agricui turf 



. ,, --- I( uos C i\ 1 ht vcftctinon ol the nind swept iidge is vioplntii 
w th s(\( 1 ii h l1oph^ ti( s|)(f i(s I he single t ill shiul) is S^/ itnpfia munttma 



Fie Canal through the mingrove swamp of Ciiu) libuiotifs Note 

the thiekctoi Mnlntht stahta it the right and the. use ending sterns of Dn jHinocm pus 
lunatus it the left 
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Fig 24 \quatic and ««hnie vegetation laguni Toitugueio The open vvdt^r is ocoiipieil b\ eat-tail** and Maris'*u8 
\ ne\^ oolonv of Maii'vu'^ is rlevelopmg i eai the shoie at the light In the foregiound a mud bank with scattered plants of 
Biamia mnnHim The shore thickets iic dominated bv C}ny^nhahmu^ icnio and Eca^tophtfllum irn^*ophyHum 
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Fig 2.5 Mud bank vegetation of (^afio Tdmiones This asHooiation is 
compobed of Btanna mmmtn and Elfmhans sp The Tvpha-MariHeus asaoeia- 
tion forms the liack gtound. 
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Fir: 26 Mangicne -icj^etation east nf Aieeilu) Note the mariKle bianco Laqnnculnua tmnuo^oi at thp right, the tall mangle 
1k)Im» Ltrjrc/fR/rtr fttfula) in the center; ami the common mangio^e lihizo/ihntn mnnqU t in fiont 
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Fio 27 4cro8tichum ferns and mangroves along road Ijeti^een Smturce and Ba\amon The ferns form an almost pure 
colon^ in the foregiound j\er an area from \hich the mdngro\es h\^e lieen cut 
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Pif 2Q Pte ocnipns ofhcimbs a‘»9ociati(m Humacdu PHat The trees in tlu foregiDund mea<«ur( 5 meters across the buttress 
bejuco de palma (PauUin t /imiata hang fic m tht trees 
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Fj(. Hi) hitcimcMjiiitc vcKctntion ut Fajurtlo Plava No!t‘ matf)jo do pla>a 
(SfMHolfolus iit(iim(us) on tho pastured fon»ground with uva do ])la\a (r uvtfirn) 
at tho iiRlit Tho thiekot is ooniposod ol mangle iMitoii {('onotarpus ntiin) 
Tho aseendmg shrubs are oscambron Colorado (PiiheceNobinni iniguu~cati). 











Ii( Diiinij 2 ;t (anil in C rilmioms M it(r siirfud cdvtred mth 

flordt ig\i\ (( astalin nnipla) ^(ijpusolmyi SagiUatia lauftfoli t \m\ Xaoshihmn 
(iu7tum along tht bank iroin light to kft Iht r\phi-M iiis(us asmuiition in tht 
back ground 
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Fig .U Roveismii of canc lanil to wamp Cafio Tibuiones Mat* of Binmin moHutoi in the central foieground 
colonies of El,mhn ,(s spp T^pha-Maiisetis association in the real 
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l^iu Ho uIskU viKitatioii of t]^c initial mount im icRion rhciommon 
fill! htfi(ia) ind lldfounio {(i€H)fna fttUala) in the ii liter The 

(ominon foin {!) pi(Unata) in tiu light foregiound 
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Tki .<1 hiHoml gr()>^tli loipsl iii llu (oiitidl mounttUii lopon The con- 
spHiioiis tiees ai(, the llaf^iiinio (( piltata)^ the tici fein iCipithta puhts^ 
t<ns) and the llafpiimo inueho {Duiifmopantu nioiofoimt) 
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Fic 35 Mountain landscape north of Giia\am*i hH>king southei^t to the Ciiibljean Xtroph^tic gras** an 
the ndges and second growth intsoph\tK forests extend down the ri'vines The niimtrou® scattered trees are mango angi tra 
tndtea) and joljo (Sj)ondia8 mombtn) 
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Fkj. ij7. Roadside vcRi'tiition of the central mountain rej^ion south of Cayc\, 
at an altitude of about 600 meters Piitvmmia qlalwUa in the central foreRroimd; 
blooming plants of 11 dim intrabUica at left; long fronds of Polyjwdium latum in 
center with ArUkwrium acaule just above. 
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Fio. 38 GranadiUo tree (Buchonavta rapUata) 
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Fh, liS) Iso1h<p(1 ficK* qj talianupo (Dacrywiis iKdsn) 
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Fit, 40 Sierra jialm forest, El Yuniiue Palms of various ages (dominate 
1h' vegetation The ground flora i^i limited to jialm set'dliiigs and Hiidlui 


nmuua 
















Tll> JoiniNAL OP TllL Dlpahtment op Aqricxtlture 



Fki 41 ()|>oii place in siena pnliR fon*st, El ^ unque 4 colonx of tUqomn 

dunnlni occiuncs the ccntci The tilinks of the palms are covered >Mth moss, 
luve nil* plants of Maicfoavia, and a fe\i large Bromeliads 
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Ficj 42 Forests of tlio up|)cr slopes of El Yunque at an altitude of al)out 
1050 meUTs The distribution of the sierra palms is in strips and patches and 
follows the contour of the land. 
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Fi(. 1.^ Lowei limit of moss>^loiost, KM iinquo, I^iugo tieos alM»ut 10 
motels high, opi])h>tir Hromiliads aic (onspiouous 
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Fk. 44 Mf)ss\ fonst dlong trail K\ 'N iinquo ikolia siHithulatu «it uiipu 
left, 7 ahf bma rigvia arc hiiig over the trail in the center, Calycogonium squamuUtsum 
at the nght 
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Fks 45 KdRC (>1 nioh&y foiCBt, hun.mit of El \ uikiuc. Eugi nm honuqut 
m the oonter; Isacfmt avguaUfnlia^ Marhaaitia naiundis in the forogroiind. 
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Fu, 46 Interior of mo»j8V foiest, iummit of El ^ unque Muoma jmhif- 
pfn/lla in central foreground and to left; Tabebuia ngula just back of center and 
to right. 
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Fig 17 Iiitpiioi of inoss\ foioft siimniif of El imquo Tho prindptil 
frees aie Tnlnbmn nqitln, about i mefers high and Muouui foittflala in the foic- 
giound 
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Fki 4S Edge of mf»ss\ forest pioinont(»r\ of El ^ iinqiie Altitude about 
1050 n)f teis Mathanmn ushntfU^ in the fot<fi:tound, ( oatosttmmr imiiormtisi\ 
and \ithiostifluhum santuntosum onJI^tlw lock, the lound-Uaved shiiibs ai( 
Ftuffnta Ifttruiqiuhsts 



Fig 49 Thickets of the mossy forest association, summit of the Icmei 
IM»ak of CeiTo de la Punta, altitude about 1300 meters 
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Fits. 50. Rock vegetation, BumirtR of Kl Yunque Machnmna rculiwU^ 
conspicuous in central foreground, growing on mats of mosses wit sma 
plants of Scdcita. 
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Fig 51 The piincipal asMUiations of the <wnithern arnl region of Porto Rico with their siiccessional lelat 
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IhI- JotRN 4 L OF THF DeP4RTMI-NT OF ACRICIITIRF 



fore«^t iBuA,ifin buceraa) is sho^n in the background 
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Fic, 55 Nido*^ de giiiiKiilen J illnttti'tin ncnnnt tut gi owing on infill ited electiir wireb banta Isabel 
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Fic. 57 Uovoision <»f doaiod pastuie land tn Iukai foicst {B bucttas) and 
thoin thnkot noa? P<mco Tlio tiws aio hcavih infested with nidos de fi;un(;iilon 
{Tillandsia ^((unatuM) The thoni thieket is (ornjMiBed inostU oi floi de Mavo 
(Patluisomn ticuhnln) and esiamhion ecilorado {PithfctUobmm ufujins-tati) Hith 
various other si>eeies 
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Fig 58 HAdrophAtic \egetation of the lagoon s*iuth of Laias The mud flats are occupied with masses of lechuguilla de 
agua (Pisiin stratiote^i and flor de agiia ( a^tahn nfnj)la) The tall plants in the open water are eneas {Typha angnstiMia) 
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Fig 60 S^amp vegetation near Aguirre Four zones of \egetation aie \isible The pastured foreground is occupied largeK 
by Cypetus laetngatus, the next zone is Fimb? I'^tyh*^^ 'ijxitlicca, the next is Typha angnutifolia and the background is a niangro\e forest 
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Pi( bl lot(st on Ponu linustom list sidi ol (lUituci hiiboi I hi 
xoophvtK foiist IS composiil of lUiphnum snnaiubn {mifus (Umtfuu ind 
Bunda htuirns ind numerous other shnibs and small trees 
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Fig 62 Partly cleared forest on shale hills, Ija Paig;ueia dt miftta 

in the center; Euginia rhombea at nght The rocky soil and absence of herbs is 
characteristic. 
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Fia 64 Serpentine hill ^est of '^aiico Sebucan or dillo (Cephnloctieuh royeni at the right, sebucan or pitaiaga (Leptocoreus 
qufidr%coslcUH^) at right and in center, small shrubs of Petlilanthns angustifclui’t in the right foreground and blooming plants of conta 
{Agaie mi^sionnm) in the background 








li(, ()5 StiiK-ntinp hill wtM ol Milon (U losU 

and (orit i ( Xi/in, nns^imum) in tht foreRmUnil 1 ill lUms ..f rhimuu, alln, and 
Icaflesb shrubs of indtachnc cun<l(flw in the real 
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Fui (>6 C^a]K' MaU PuMua, south of M<iiiiial)o The vegelation is 
iMituch \oioi}h\ tie The thu kots on the summits aio lar§:oh cotoiia {Ihantlla 
ttnmlhi) 
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Ki(. 67 Foothills of the ccntial mountain range north of ^ aueo Tiaces 
of the \en)phvtie forests peisist on the hill at the right Most of the land is 
in pastille ^ith scattered mango trees {Martqijcra indica) and jobo (tij)ondia6 
momhin) and others 












Fui f>S \offot<ition (»f San (»eiman hmcstcmo iiiai San (IcMinan The* 
lliimo palm (OV/nssm alUnuata) along the eiest Man\ almw igo tie es (Elaphnum 
snmnuM covered with nidoR de gungulen (TdUnidsia r((unnin) 
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I< 1 G (j 9 Vegetation of San (.erman limestone ntai San Oilman Zamui 
/>«,/«/i««s,s in the right foicgmund, Anihuriun, acnuk mil CImw 
C lus^a gundlachn mil Jd/imi/sm sp at the top, with the veitiial vines of 
polyphylla at the left 
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na. 70.—Showing the atilisation of lands In Porto Blco. Adapted from 
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THE OUMMOSIS OF SUGAR CANE 

Mrlvtlle T. Cook 

Plant Pathologist, Jiisular Experiment Stntioii, Eio Pieclras, P. B. 

This disease was first found in Porto Pico in February, 1920 
by Mat/ (18, 14,16) who rejiorted it from tlie neighborhood of Tru¬ 
jillo Alto, Rio Piedras, (iuaynalM), Las Piedras and Morovis. By 
January 1921 it had been reported from a much larger area includ¬ 
ing C^aguas, Cidra, Clayey, Barros, (^orozal, Aibonito and Barranqui- 
tas. In 1922 the disease was reported from Ad juntas, Isabela, Pe- 
iiuelas, (hiayanilla, Yaiieo, Ilumacao, Fajardo, Ilio (Irande, (Carolina 
and well to the west of Bayainon. ilost of these points are in the 
eastern half of the Island. Matz (1) reports finding the disease on 
the oldest varieties grown on the island, such as Otaheiti, Rayada, 
Cristalina and C^avengerie or (Jolorado. The experiments and re¬ 
ports of Mr. Matz will be referred to later. 

Mr. Matz left the Insular Experiment Station in 1922 and the 
writer took charge of the plant pathology laboratory" in July 1923 
which was too late to get records for that year. No severe attacks 
of the disease came to our attention until the 8))ring of 1925 when 
a serious outbreak on the property of Central Columbia, Mannabo, 
was reported to (Commissioner Chardon and the writer. Examina¬ 
tion of the records of this Central showed a lowering of purities 
and other troubles over a period of about eight yeai's whicli were 
probably due to this disease. The Cristalina which was gniwn most 
extensively on the properties of Central Columbia and vicinity was 
found to be severely infected. We recommended the substitution of 
BIUO (12) and SC-12 (4) for the Cristalina which has resulted in 
the elimination of the trcQibles and an increase in sugar production. 
The (’’ompany very generously set aside one and one-half acres of 
good land for our use in testing varieties and have given us every 
possible assistance in this work. The planting and cultivation of 
these experimental plots was under the supervision of Mr. Francisco 
Ortiz. 
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GIX)ORAPHIGAL DISTRIBUTION 

This disease has been definitely reported from New South Wales, 
Queensland, Fiji Island, Mauritius, Java, Borneo, New Guinea, Bra¬ 
zil, Colombia and St. Kitts of the British West Indies. A careful 
study of other cane j?rowin^ repions of the world may show a much 
wider distribution. Some writers have expressed the opinion that 
the disease was in Cuba Init these opinions appear to be without foun¬ 
dation. 

HISTORY ^ 

It appears that this disease was very severe in the province of 
Bahia, Brazil, as early as ^868 but the first i)ublished report was 
by Driinert (9, 10) in 1869. The disease, like many others, having 
be(‘n ascribed to insects, Driinert made some stud'es on this 
line with negative results. However, he did find several minute 
organisms in the diseased cane which he suppose?! to be the cause 
of 1li«» disease. Following Hallie** s idea of polymorphism, he sup¬ 
posed all these organisms to be stages of a single species. His de¬ 
scription of the sym])t()ms and the yellow gum leaves very little 
doulit that this is the first authentic record of this disease. 

Tlie disease was next reported from Australia in 1893 by Cobb 
(3, 4) who was of the* opinion that it had b(*<*n in the country 
since* 187(i. The discovery oJ the disease in these two widely se¬ 
parated parts of the world is of special interest. He descrilied the 
oi’ganism which he discovered under the name of Bacillus vasciilaruni. 
He conducted majiy successful iuocculation experiments but did not 
use pure cultures. However, there is no doubt as to the authenticity 
of his records and the disease is frequently referred to as “(^obb’s 
disease of Sugar C^ane’’. 

In 1894 the disease was again rei)orted from Brazil (17) but 
was mucli less severe than in 1869 which was supposed to be due to 
the growing of more resistant varieties. This attack was on Ota- 
heiti (known in Brazil as Cayanna) which we now know to be one of 
the most susceptible varieties. Wc have no very definite informa¬ 
tion as to the resistant varieties grown at that time. 

In this same year the disease was rei)orted from Mauritius by 
Boname (1) as common on La Gannc Bambou. 

Extensive studies were made in Australia during the next few 
years by Cobb (6), Tryon, (22) and R. Greig Smith (18, 19) which 
added to our knowledge of the subject. 

^The facts concerning the history of this disease arc drawn largely from Smith's Bac¬ 
teria in Relation to Plant Diseases (21). 
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Dr. Erwin F. Smith published a short paper (20) in 1904 but 
nothing more appears to have been done until this same author pub¬ 
lished the results of a very comprehensive study (21) of the disease 
in 1914. 

This was followed by studies in the Dutch Indies by Groenewege 
(11, 12) and Wilbrink (23) from 1915 to 1920. 

The next studies were made by Matz (13, 1^ 15) in Porto Bico 
in 1920 and 1921, 

The disease was found in St. Eitts of the British West Indies 
in 1925 (26). 

The last publication which has come to» the attention of the writer 
was by Chardon (2) who found the disease in Colombia, South 
America in 1926. 

ORIGIN AND SPREAD OF TllK DISEASE 

It js frequently very difficult to trace a disease to its origin. The 
sugar eaiie like many other of our important crop plants is a product 
of Asia. In its migrations to other parts of the world it has no 
doubt carried many of its diseases and has probably contracted other 
diseases from related plants in the course of its wandciings. Al¬ 
though we do not know where the disease originated, it is interesting 
to note that the first three reports of this disease were from three 
distant parts of the world, Brazil, Australia and Mauritius. It is 
imiirobable that the disease originated independently in these three 
distant places. North (16) is of the o})inion that the disease was 
brought to Australia from Brazil or Mauritius. The geographical 
study of this disease is further complicated by its behavior in the 
field. The first report from Brazil in 1869 indicated that the disease 
had been in the country at least six years previous to the report. 
Cobb’s first report from Australia in 1893 indicates that it had pro¬ 
bably been in the country for seventeen years previous to that date. 
Cobb also states that the symptoms were much more pronounced on 
plant than on rattoon cane. North states that the disease sometimes 
disappears from localities where it had been very severe. 

Matz comments on the sudden appearance of the disease in Porto 
Rico as follows: ^‘Promlhe sudden appearance of gumming disease 
here in the fields, where no new seed introductions were made for 
some time and in varieties which have been grown here for many 
years, no definite opinion could be formed as to its future possible 
spread, but now it is certain that it is spreading rapidly and that 
it is becoming a general epidemic.*’ The wide distribution of the 
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disease in Porto Rico justified this statement by Mats bat the very 
few reports during the next two years indicated that if the disease 
was present that it was in such small quantity as not to atti^act the 
attention of either the growers or the mill men. Daring this time 
many suspicious pieces of eane were sent to the writer for examina¬ 
tion hut only a very few proved to be infected with the gam disease 
organism. In fact the only locality in which the disease persisted 
in quantity was the vicinity of Fajardo and even there it was 
greatly reduced. 

In the spring of 1925, the writer and Don. C. E. Chardon, 
Commissioner of Agriculture, were called to Central Columbia at 
Maunabo ^ere we found a sevei’e outbreak of gummosis on Crista- 
lina and Rayada, the two most important verities grown in that 
immediate vicinity. A study of the mill records showed more or 
less lowering of purities over a period of about eight years which 
may have been due to this disease. Acting upon rthommendations the 
owners of the properties on which the disease was present we started 
a campaign for the elimination of the Cristalina and Rayada and 
the planting of BH-IO (12 and 8C-12) (4).*' In 1928 this Central 
leported the largest production of sugar in its history from a smaller 
acreage. 

These results from the two Coloniaa from which this Central drew 
the largest amount of its cane may be summarked as follows: 



1924-25 

1925-20 

moon 

1927-28 

Percentage of in faction.| 

Rainfall inches . 

Total acreage. .. 

87.8 

86.8 
85.19 

1056.63 

80500.00 

48544.00 

2.0 

8 6 
62.00 
825.71 
18664 00 
56544.00 

12.4 

16. 

71.85 

750.00 

25510.80 

41589.00 

8 

77.98 

769.56 

86188.99 

75894.00 

Oai^e tonnage... 

Bags Sugar . 


Reports over 1925 to 1927 indicated small infections of the disease 
from Santa Isabel on the west to Fajardo on the east, bat no severe 
ontbreaks were reported. In 1928 the disease was reported from Fa¬ 
jardo and Santa Isabel and the symptoms were found on two seed¬ 
lings in a field test west of Ponce. A study of the field test (page 
167) Central Columbia diowed a decided decrease in the amoimt of 
infection the second year as compared with the first year. This is 
in hgrmony with reports from other parts of the world. The writer 
has no explanation for the sudden appearance of the disease in Porto 
Itieo or for its finetuations in Porto Rico and other places. 

S(mie doubt exists as to whether the disease is the same in the 
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various countries from which it has been reported, especially the form 
appearing in Java. The form appearing in Java does not produce 
gum as in the case of other eountries. The writer agrees with 
Wilbrink that a eonipaiative study of the two forms of the disease 
must be made before this point can be determined. 

Cultures of B, vasviihmm were sent to Dr. M. C. Goldsworthy 
of the LTniversity of California for comparison with cultures from 
Australia. He replied as follows: 

Herket^y, C^alikorniv, June 27, 1927, 

Db. Mel. T. Cook, 

Insular Experiment Hfaiion, 

Rio Piedras, P. R. 

Dear Db. (Jook: 

I have now your Va^rulanim Cultures. They arrived abrmt a 
month ago, to be exact on the 24th of May. The cultures were in 
excellent shape, excepting Nos. 5 and 6. 1 have tried everything 

to invigorate them but to no avail. Your luiscularnm ty])es ar#* 
different than those that we have received from Australia. That 
is they behave differently on media. So far 1 have had no oppor¬ 
tunity of comparing the cultures by the sei*ological method. 

In am expecting cultures of B, stewarti and Ps, canipestris from 
the type culture collection at Washington to compare with your types 
and with other yellow organisms. 

Hoping that you will not become im])atient for I’esults and 
thanking you for your kind assistance in getting these valuable 
vascularum cultures I remain, 

Very truly, 

(signed) M. C. Goldsworthy, 

Research Assistant. 

Unfortunately were not able to follow this comparison of cultures 
which leaves us in doubt as to whether the Poilo Rico o)*ganism is 
exactly the same as the one found in Australia. 

♦ SYMPTOMS. 

The first reasonably authentic description of the disease was given 
by Cobb and is as follows: 

“When a cane crop is gummed it presents a variety of symptoms 
that vary according to the severity of the disease. When only 
dightly gummed the crop appe«Trs to be in a fair condition. Here, 
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and there, however will be seen stools eontainin^ one or more btalks 
with dead tops. The base of the arrow (terminal shoot or flower- 
stalk) in such cases will be found to be rotten, and usuaUy one or 
more cavities of conHiderat)le size are to be seen near the top of the 
stalk, filled or partially filled, with offensive matter. At first one 
is inclined to attribute these cavities to the inroads of grubs or borers. 
This idea is soon seen to be mistaken, for there is no entrance or 
outlet to the cavity, nor are there any traces of excrement, both 
which facts prove conclusively that the cause lies in some other 
direction. The tissue about these cavities is generally brown, black, 
or dark red in color, and reeking with a slimy offensive substance 
which varies from nearly colorless, through yellow, to brown. Plants 
whose tops have died Trom gumming often shoot from buds half 
way down, but this syinplom is not peculiar to gumming. Tt occurs 
also in plants nipped by frost or by l»orers”. 

‘‘If a wtock which has died at the top in the^ianner described 
be cut into pieces with a vei*y sharp knife, in such a manner as 
to leave the cut surface quite smooth, a honey-colored gummy mat¬ 
ter will, in a few minutes, be seen to ooze slowly out and form in 
droplets on the end of the cut fibers. This gum is sometimes nearly 
transparent, sometimes rather opaque, and varies also in color from 
nearly colorless into various tints of yellow according to the stage 
reached by the disease. This gummy matter is usually more abun¬ 
dant near the top of the stalk than the near the bottom, or at least 
oozes out more freely. In the coui’se of an hour or thereabouts these 
droplets of gum become so large as to run together and fonn large 
drops, and if two or three dozen cuttings from badly diseased stalks 
be laid in a closely covered box over night one may in the morning 
collect from their ends a toaspoonful of yellow mucilaginous gum.” 

“The gum which thus oozes out in su(*h (piantities, if allowed 
to do so, at last becomes dry, owing to the evaporation of its water. 
In this state it appears as bright yellow stains on the end of the 
cutting. Sometimes the gum oozes out in a state so nearly dry that 
it hardens as it issues from the fibers into a yellow, coiled-up, hair¬ 
like body, and inasmuch as each fiber gives rise to one such body, 
all the fibers together originate a yellow mossy appearance oq the 
end of the cutting.” 

“If another stalk, which is apparently sound, be taken from a 
stool in which one or more stalks have been already blighted by 
gumming, as above described, such stock will be found to exhibit the 
same symptoms, except that the cavities and rottenness at the base 



THE GUMMOSIS OF SU(UR CANE 


149 


of the arrow are wanting. Moreover, if other stalks be removed 
from shoots of cane standing nearby in the same field, but which as 
yet, show no outward symptoms of this disease, the chances are that 
some of them will also be found to be more or less gummed.’* 

‘Mn some cases the amount of gum is so small as to ooze out in 
but a trifling quantity, to be detected only with a magnifying glass. 
Finally, the quantity of gum may be so small as not to ooze out at 
all; in such cases a good microseoi)e is necessary to demonstrate 
that the gum is present.” 

‘‘After the cane is cut and ready for the mill, gummed stalks can be 
recognized not only by the yellow dried-up gum that exists on the 
cut ends, but also by their color, (lummed stalks generally have an 
over-ripe appearance. Green and yellow can(»s, when badly gummed 
become yellowish m* orange, or even somewhat purple in color. The 
ribi)on canes show similar alterations in their yellow stri])es while 
their puri)le or black stripes tend to take on a reddish cast. The 
waxy bloom, usually to be seen on perfectly sound cane, has disap- 
pear<»d on badly gummed cane. All symptoms of gumming seem to 
be more pronounced wdien they occur in ])lant cane than when tliey 
oc*cur in ratoons. An explanation of this fact will be offered 
laler on.” 

“In the sugar mill the juice of gummed cane may be recognized 
by tile greater amount of lime required for its clarification, and 
there seems to be reason to suppose that Ihe crystalization of the 
jellies is slower and less perfect when they are derived from healthy 
cane. The sieves used to sei)arate the liber from the juice are apt 
to clog up when gummed cane is being crushed. They are easily 
cleaned with soda.” 

“Tha foregoing symptoms are those connected wdth cane so at¬ 
tacked M to produce a marketable crop. In some cases, however, the 
giimmi&g prevents the growth of the sets. The plants may reach 
a height of a foot or two feet, but they then die back and shoot 
again from the base, or from buds half-way down the stalk. In such 
a caae the loss is total or nearly so. The gum presents the same 
features in this case as in^tnilder ones.” 

“A microscopic examination of a thin slice across a gummed 
cane shows at once that the disease is not general, but local. The 
gum, except in certain cases, is confined to the fibers; in fact, to 
the sap^vessels, these latter being plugged up with gum. A cross- 
section of a healthy fiber shows the sap-vessels as empty spaees, the 
sap having flowed out in the process of cutting the section; a cross- 
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section of a gummed cane on the other hand shows the sap-vessels to 
be filled with yellow granular matter, in other words, gum. Tiiis 
confinement of the gum to the sap-vessels is one of the most striking 
microscopic features of gummed cane. In advanced cases, and in the 
more tender tissues at the top of the cane the gum is not so local 
in its distribution; it may, under such circumstances, be found out¬ 
side the fiber.’’ 

“Lenses of high i) 0 wer show the gum to be swanuing with mi- 
<*robes of the form known as bacilli. When the gum is fresh and 
yellow in appearance, the microbes arc all of one kind whose features 
are well shown in the illustrations. This microbe appears to be one 
not hitherto described, and 1 propose to call it Bacillus vascularum, 
in conse<iuence of its occurrence in the vessels of the sugar cane. 
Each microbe has about it a small amount of gummy matter, which 
is a product of its growth. The gum described abqjje as issuing from 
the sap-vessels of the cane has, thewfore, two component parts, 
namely microbes and viscous gummv matter. This gummy matter 
appears to l>e a new substance, and to it I have applied the name 
vasculin.” 

“Vasculin, the substance formed by the growth of the Bacillus 
vascularum as it occurs in sugar cane, is a yellowish, non crysta- 
llizable, viscid substance, having an almost imperceptible acid reac¬ 
tion. The taste is that of a slightly soured solution of gum arabic. 
A short time after oozing out from the ends of cut cane, by solution 
it converts ten times its weight of water into a fiuid of the con¬ 
sistency of mucilage as used for adhesion purposes. Though soluble 
in water it is insoluble in alcohol. The addition of absolute alcohol 
to the raw substance converts it into a hard mass, but this is only 
owing to the abstraction of water; on placing the hardened mass 
in water it soon resumes its former consistancy and appearance. 
Yasculin is not coagulated by alcohol’\ 

The description of the disease in Pernambuco, Brazil, in 1894 is 
as follows: 

Gum—“The formation of a bright yellow, gummy substance, 
exuding apparently from the ends of the fibres on cutting the eane 
acroas. Sometimes this yellow gum, which turned orange colour on 
drying, appeared only after half an hour or more, at other times 
it appeared immediately on cutting the cane, and in such quantities 
as to drip from the cut ends, and in very bad times is said to have 
frequently checked the strainers of the raw-juice tank.” 

Premature death—^“Indicated by the early drying up of the leaf 
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tips; by the succeHsive joints becoming shorter and less in diameter 
as the cane grows, giving it the appearance of the joints having been 
telescoped one into another; by some internal parts turning red, 
denoting fermentation, which may have set in before or after the 
cane had succumbed, and by the death of the eyes.” 

“Any or all of those symptoms may have occurred together, and 
some canes, which to all outward appearance were i)erfectly healthy 
and well developed, contained a quantity of the yellow gum, together 
with a normal percentage of sugar”. 

“The canes which did not die before maturity gave no ratoons, 
and the juice was most difficult to work, refusing to crystallize in 
the ordinai*y way, sometimes'in any way. The greatest difficulty 
was encountered in the ‘old process’ factories, probably on account 
of the great heat accompanying open evaporation. The Tsines, with 
their lower temperatures, could work better, but they also at times 
got the ‘devil in the house’, especially if they did not take care 
to use but little lime in the defecation. The lime was frequently 
reduced to 10 grammes per hectolitre, and in this way the juice 
worked best”. 

Tiyon des<Tibed the disease as follows; 

“When the presence of the disease has been determined by the 
use of sets derived from a badly ‘gummed’ crop, some of them will 
fail after having emitted atteniiatea shoots, that fail to reach the 
surface. Others will give rise to slender and weakly plants, which 
apparently stniggle to survive, whilst a few will develop foliage 
with the individual leaves narrower and' more irregular in size 
than if they were healthy, with the control ones yellow green and 
more or less crinkled and contorted, with at times, the central 
leaves interlaced in a tangled mass. A few of these leaves again, 
specially the inner ones, may exhibit bright rust-red streaks in 
their tissue, and this may constitute a conspicuous feature. If any 
such plant is cut longitudinally through the point of growth, it wull 
be generally observed that the central shoot beyond where it joints 
the cane proper, instead of arising in a straight, erect manner, is 
more or less bent and contorted, its upward tendency having been 
apparently hindered. Moivovcr, the young cane itself, immediately 
below the shoot, will present one or more cavities, each containing 
a semi-fluid tenacious i)ale brown substance.” 

“Should the ‘sets’ be the progeny of a crop of cane aflFected 
blit slightly by the disease, nothing very abnormal may be noticed 
until the cane proper has commenced to form. Then, although the 
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bulk of the plants will appear well-grown and perfectly healthy, 
others, though at first fully developed, will evince the presence of the 
affection in varying degree. The first symptom in a plant of its 
occurrence will then probably be afforded by a thin, pale longitu¬ 
dinal stripe arising in one of the outer leaves, in which the green 
colouration being discharged may gi'adually be gliving place to 
brown. If this plant is divided by a longitudinal cut through its 
growing apex, nothing abnormal may yet be recognized. A plant 
in which the disease has made further progress will exhibit brown 
stripes of dead tissue one side of the eentral nerve, or along the 
margins of the outermost leaves, whilst on two or three of the inner 
ones will have appeared elongated rust-red streaks. If this plant 
be cut as before, very marked changes will be uotieed in the tissue 
immediately l)elow the growing apex. These are afforded by the 
presenee of several cavities having ill-defined walls partly filled with 
an odorous yellowish substance of the eonsistence^f pus, as well 
as of spots where the external tissue is becoming soft and brown to 
mark the site where sul)se(|uent ones may ai^'ise. These cavities 
occur in the inten^als between no<les, whilst the denser tissue of 
which these latter are composed may exhibit—^in small number— 
specks, or thread-like lines of a red colour. When still further ad¬ 
vanced we may have a strong, healthy looking j^laiit, with a stem 
measuring some 2 feet 6 inches in height from the ground to where 
the green foliage commences. In this several of the outer leaves, 
and the central ones as well, have longitudinal brown stripes or 
bands of dead tissue extending for the greater part of their length; 
and, as will be seen by a longitudinal cut, the joints or internodes 
immediately below the apex, to a distance of from 1 to 2 inches, are 
quite hollowed out, and there is considerable discolouration and 
softening of the tissue generally and incipient decay, both in them 
and in the nodes also. In such a plant the central shoot, now 
almost dead, may readily be pulled out.'' 

^^The disease may appear at any period in the growth of the 
cane, and even when it is fourteen or more months old; but these 
late manifestations probably generally arise when the malady is of 
spontaneous origin. In the first instance the central leaves are quite 
normal in appearance, and perfectly green and turgid, but the lat¬ 
eral leaves are marked by broad brown longitudial bands of dead 
tissue the lowermost having evidently prematurely died. The eyes 
on that part of the stem from which the leaves have naturally fallen 
have shot out, and the slender dioots thus formed are already dead; 
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the uppermost eyes, however, are still alive, and have not as yet 
sprouted/' 

^*As an illustration of a still further advance in the progress of 
the malady, a plant may exhibit the following symptoms: The 
central shoots and leaves are already quite dead, though still flaccid, 
and readily yield to a slight pull. There occurs also in those, on 
either side of it, that are still partly green, a brown band of dead 
tissue, proceeding along each margin; this band widens in the case 
of the outer leaves, whilst the outennost of all are all involved in 
it, l)eing quite dead. The eane itself, instead of exhibiting that 
yellowish colour indicative of the fact that it is already ripe, is of 
a dull bright-gre^n colour above; nearer the ground it is clouded, 
with the same hue, but at the extreme base evinces little unusual 
in this J’espeet. All the buds except those situated lowest on the 
cane have sprouted, some having given rise to i)e(*uliar elongated 
slender slioots; beneath the leaf-sheath the buds are already dead or 
apparently dying. • * • * • On cutting any of these canes across, 
small bright droplets of a canary-yellow thick adhesive substance will 
arise from the pores distributed over the surface of the section, and 
in many instances will run together and coalesce. When the disease 
is advanced to the stage above described, some of the buds within 
an inch or so of the decaying summit of the shoot may shoot out 
and develop a tuft of narrow leaves; but no further growth takes 
place in the cane itself, though the latter may be some time before 
it actually dies." 

the canes that arise from a single stool may not be af¬ 
fected simultaneously and to an equal extent. As an instance of 
this, the following occurrences were remarked in the case of an 
affected plant: All the canes had been checked by cold when they 
had experienced from six to seven months’ growth, otherwise the 
plant was remarkably robust. Three of them had the central shoot, 
and several of the lateral ones already dead. A fourth had 
the leaves as well as the central shoot quite green, and all of these 
canes exuded droplets of gummy substance when their stems were 
cut across. A flfth cane—the stoutest of all—was entirely want¬ 
ing in the gummy exudale, as was seen when after lopping off its 
top and allowing it to remain still connected with the ground, none 
of this gum was observable even after the lapse of some hours. In 
addition to these flve canes, there were several suckers, some of 
which had formed cane, and were almost as high as the stalks that 
surrounded them. These, however, even when arising alongside 
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gumin^ cancs, were ^themiW'lveH apparently quite free from disease, 
as no ‘gum’ emanated from their eat ends.” 

Smith described the disease as follows: 

‘‘The most conspicnous signs of this disease are dwarfing, strip¬ 
ing of the leaves, dying of the tops, decay of the heart, (terminal 
bud), and the appearance of a yellow slime or gum in the bundles 
of the stem and leaves. Many of the bundles are also stained red. 
Microscopic examination shows that this gum contains millions of 
bacteria, (lobb and Honfime agree that there is also a reduction 
of the sugar-content”. 

‘‘The disease is primarily one of the vascular system, but in 
advanced stages the parenchyma is attacked, especially the soft tis¬ 
sues just l)elow the tei'minal bud, and cavities are foimcd which 
are filled with the yellow bacterial slime. Sometimes these cavities 
contain as much as a teaspoonful of the slime. In the later stages 
of the disease, the interior of the leaf-sheaths is i^Ibty brown and 
covered wdth the sticky bacterial slime, which is also sometimes seen 
oozing from other portions of the leaf. This slime oozes from the 
stomata. In very bad cases the leaf-sheaths above the terminal 
bud are completely stuck together, so that the growing shoot can 
not elongate naturally, but is forced to bend on itself repeatedly and 
push out sidewise through the sheaths. The gumming together and 
pressure of the outer leaves around the terminal bud result in the 
doubling, twisting, aud bulging of the main a\is and eventnally the 
stopping of the terminal growth. In the most pronounced cases the 
terminal shoot enveloped in its wrappings has a club-shaped ap¬ 
pearance. In such cases there is sometimes a development of lat¬ 
eral shoots and of aerial roots”. 

Mats describes the disease as it appeared in Porto Bico as fol¬ 
lows : 

‘‘The principal symptom of the disease is the yellow gummy 
exudation from the out ends of the affected cane, and it is so 
striking that few can fail to become aware of its presence. The 
exudate varies somewhat in color and abundance. At times it is 
grayish yellow and somewhat watery but more often it is lemon yel¬ 
low and thickly gummy. In almost every case, and especially wh^re 
the disease was present in any marked quantity of the harvested 
cane, the mill men recognized the disease by this symptom before 
their attention was called to it. This helped to ascertain the distri¬ 
bution of the disease.” 

“At first it was thought that gum^lisease cane could be reeog* 



TIIK GUMMOSrS OF HITUAJI CANE 


165 


nized only by the yellow gummy exudation from the cut ends of the 
cane, but further observation showed that the disease can be located 
in growing canes, before they are cut, by a peculiar appearance in 
the leaves. The leaves, and mostly the younger and innermost not 
folly uurollod ones, sliow, in tlio early ata^es of the ffiim disease, 
pale green to almost pure white patches and longitudinal bunds or 
gtreaks. These light-colored areas become often sprinkled with 
dark-rod small spots or narrow and short streaks. Such leaf symp¬ 
toms can be found in young shoots or in older ones in the not quite 
unfolded basal parts of their inner leaves. In the outer maturer 
leaves long dark brown sti’eaks may be found. In older cane and 
where the disease is more advanced the inner leaves possess long, 
flomotimes lighter and sometimes darker gray, dead, stripes usually 
about 1 eentinieter in width. These stripes are usually found to¬ 
wards the middle of the leaf blade. This feature distinguishes this 
SQrmptom from the ordinary drying of leaves wbieli occurs in cane 
either l>e<*ause of white-grub injury, borei*s or drought. In the lat¬ 
ter easels the edges of the leaf coininerice to dry first. In gum- 
diaea.sed cane the dry strii)es are usually in the interior of the leaf, 
while the eilges may remain gp»en for a long time. This ph(»nome!ion 
is due i)rimarily to the partial infection of some of the fibers; 
naturally only the cells surrouniling the infeet(sl fibers die first and 
reaiilt in the dead-stripe a])pearanee in the leaf. Usually the tops 
of gum-diseased cane showing the dry stripes will not he as widely 
unfolded as in healthy cane, the dead longitudinal areas oi^ stripes 
in the leaves preventing the straightening out of the leaf blades, 
therefore the tops in gummy eane usually stand up erect and are 
more or less unfolded. In the latter stages of the disease an odorless 
decay sc'ts in the tissues of the growing ])oints of the cane. At this 
stage the outward symptoms hear resemblance to the to|)-rot con¬ 
dition of eane caused by Imrers and Plasmodioi)hora disease. In 
the last eases the eanso of top rot is due entirely to the interfer¬ 
ence with the uomal funetioiiing of the fihro-vascnlar system. 
However, whether it is a bacterium as in gum disease or a Phasmo- 
diophora as in dry top rot which fills up the water-conducting 
vessels, or whether it is a mechanical cut made by an insect, thus 
breaking the eonnectiou between the roots and top of growing point 
where the new leaves issue from is the same. In gumming disease, 
in addition to a clogging of the fibers, there is a direct decay of the 
tender tissues of the top caused by this bacterium as is evidenced 
by the red coloration of the tissues between the fibers.’’ 
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^‘Another phenomenon found with gum disease is the red colora¬ 
tion of some of the fibers themselves in severely affected cane. This 
is not a primary symptom of gum disease, but it indicates that the 
phloem in some fibers, or in these which show the red color, have 
died. Canes which show exudation of gum from a majority of 
their fibers do not in many cases have a single red-fiber. In many 
instances a severe stunting of the stalks And the presence of grayish 
longitudinal depressions along the intemodes was quite common. In 
gumming top rot there may be present masses of gum between the 
leaf sheaths and the stalk.” 

^‘In summarizing the symptoms of gum disease as it occurs in 
Porto Eico wo must distinguish between the primary and secondary 
lymptoms. The primary symptoms, or those which are always as¬ 
sociated with gum disease, are the yellow exuding from the fibers 
of out canes, the light areas sprinkled with dark-red little streaks 
in the younger portion of leaves, brown long breaks and light 
to dark gray, more or less wide dead stripes in the older leaves, and 
top rot. lied fibers, and even stunting of cane may or may not 
occur in gum-diseased cane, depending on the severity of the in¬ 
fection While the gum-flow symptom is the easier to detect after 
the cane is cut, the leaf symptoms are more impoitant, because by 
these it is possible to detect the disease in the field l)efore the cane 
is cut, and it should be taken advantage of in controlling the disease. 
Wherever possible, diseased stools should be cut after the healthy 
stools have been harvested. This is liardly possible in severely in¬ 
fected fields, but it should he borne in mind that infected machetes 
can introduce the disease into healthy cane.” 

Cottrell-Donner describes the disease as it occurs in Queensland, 
Australia, as follows: “The symptoms of gumming disease in young 
cane vary greatly, but the most characteristic sign is the presence 
of large, irregular, longitudinal white patches on the young leaves. 
These are seen shortly, after the leaves first appear from below 
the «oil if searched for, and are readily observed when the plant 
attains an age of two or three weeks. Similar signs sometimes 
occur on the young cane, but any doubt on the true nature of these 
marks may at once be settled if the set is dug out, cleaned ai\d cut 
transversely into three pieces; these pieces should be placed into a 
closed “billy can” for a few minutes; if gumming disease is pres¬ 
ent the yellow drops of gum so characteristic of the disease will be 
Been to have exuded from the cut ends of the pieces. Now these 
plants which show these white patches on the leaves are only those 
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which were planted from very badly diseased canes, so that for 
every one of these evidently diseased plants will be a great 
many which were planted from slightly diseased stems, and prob¬ 
ably will not show the disease until the cane is a great deal more 
mature’’. 

The same author also describes the leaf symptoms as follows: 

SjTnptoms.—‘^The leaf symptoms enable a quick and reliable 
diagnosis, but they do not appear at certain seasons. The “gum 
streak” bears a superfiual resemblance to streaks due to other 
causes. Typically, it is a yellow streak from iuch to H inch 

in width, of varying length, running along the veins to the leaf 
margin. It is almost invariably dotted with dull red, and, as it 
matures, becomes converted into dead tissue at that i)oi*tion of the 
leaf where the streak originated. The streak usually liegins at 
the margin, and works down towards the leaf sheath, but sometimes 
originates further down the leaf, and then elongates in botli direc¬ 
tions. The dead tissue at the point of origin spreads, and is de¬ 
lineated from the living by a dark red or brown margin. The 
^im streak is best observed between a fortnight and eight weeks 
after » 40 od rain has fallen; for during the w’arm rainy season the 
growing conditions of the cane are often such that the streaks do 
not appear. Again, after prolonged Irought, the older leaves hav¬ 
ing withered, the young leaves formed no longer develop streaks. 
At this time the cane which is badly infected will wilt, and perhaps 
die. The critical symptom—^the oozing of gum from the va.seu]ar 
bundles—should then be sought. The stalk is always ])ullecl out, 
to avoid knife infection, and a portion freshly cut ends is placed in 
an enclosed space (a billy can) to prevent i>rematurc diying. The 
globules of gum wliieli are “sweated” out constitute the critical 
symptoms of gumming. A stalk will not “sweat” gum unless it 
shows reddening of some of the filires at the nodes, in a longitudinal 
section of the stem. A stool dying from gumming will always 
“sweat” gum; but in other cases if gum does not ooze the stool 
may be recently or lightly infected, or the growing conditions may 
be too moist for the gum t<{ be evident.” 

The writer of this paper has made a careful study of the symp¬ 
toms on field cane, in experimental plots and in the green house 
and has compared notes with the preceding descriptions. The 
results of these comparisons are as follows: 

1. Poor germination which varies with the severity of the infec¬ 
tion. Poor germination is also due to other causes. 
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2. “The doubling, twisting and bulging of the main axis’* re¬ 
ferred to by Smith is rare and may be due to other causes. 

3. The wliite patclies on the leaves of young plants (Fig. 2-6 & 
17) described by E. F. Smith and by (^ottrell-Dormer occur in less 
than one per cent oK canes grown from infected seed. I doubt if 
it ever occurs except on canes from severely infected seed. The 
writer s(‘ctioned some of these white areas and found the cells filled 
with bacteria. However, it is well known that chlorosis may be due 
to other causes. 

4. The bent and contorted tips described by (\)bb are rare. 

5 The most reliable external symptom is the leaf streaks (Figs. 
7-^10) referred to by IFatz and (^ottrell-Dormer. Ilo\vever, this 
symptom is sometimes present on the POJ canes, and occasionally 
on Uba and some other canes, although it is impossible to find any 
trace of gumming in the cut surfaces. The wriiijr has found the 
organism in these streaks on the leaves of infected canes. 

6. The dying of the tops occurs in severe cases and may be due to 
any one of many other causes. The gumming of the toj) leaves occurs 
in cases of very severe infection. 

7. Young canes die in the infected stools in numbers varying 
with susceptibility and severity of infection. The “eye spot*’ 
(Ilelmivihosporium sdvciiari, Butler) and the dry top rot (Plaamo- 
diophora vasrulanan, Matz) will proiluce the same symptoms. 

8. Th(‘ red tibro-vascular bundles which have been referred to in 
gum canes aie so common in sugar cane that they must be considered 
of little or no importance as a diagnostic character. The writer has 
examined and made <*ultures from the discolored tissues in a large 
number of canes without tinding any evidence of gum or bacteria. 

[), The iircsence of the gum (Fig. 1) is the only sure sign of 
the disease. The statement by (^ottrell-l)ormer that “a stalk will 
not sweat gum unless it shows r^'ddening of some of the fibres*’ is 
not true in Porto Bico. 

The writei offers this description of the symptoms of the gum 
disease as he has found them in Porto Rico. The description is 
drawn from a study of the varieties referred to in tlu* tables of 
this paper. 

(1) The most reliable external symptom of sugar cane gum- 
mosis is the ])resence of leaf streaks (Figs. 7-10) which usually ap¬ 
pear soon after the nodes are visible above ground. These streaks 
appear soon after the leaves are fully unrolled and usually start 
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at the uini^in mikI A^oik inward alon^ the filiro-xaseulai hundleN 
but sometimes start in the interior of the leaf and work in both 
directions The\ are iarel> moie than % lucli in diametei and 
are usually yellow or light gicen A litth later they dexelop red- 
di'-h dots (Fig 8) usually ariauged irregularly in two lines These 
dots may oc^easionallv appear in the green tissue without being pre¬ 
ceded b> the yellow’^ stieak This reddish eoloi iiuusises, becomes 
brownish and the tissues fiiialK die (Figs 0-10) The dead 
brownish stiips of tissue refeiied to by IMat/ are coiuiiion hut much 
less leliable than the vellowisli streaks and reddish dots Tins 
symptom may be piesent on P(M and occasionally on other canes 
which do not show the slightest trace ol guinming 

(2) In older canes, broa<l stupes ot dead tissues i Fig 10) e\ 
tending fiom the maignis into the leaxes may he siihicient cause 
for suspicion on suM^ejitihle vaiieties and in localities wheie the 
disease in known to occur. This stage usually follows the yellow*' 
streak, hut sometimes apjiears in healthy canes 

(Jl) Diseased (aiies give a low geimination and the young plants 
am occasionally tw 1sted and doubled A \eiy lew jilants show broad 
white stupes and white aieas Biownish led dots fieijuenth dexelop 
in these choloiotic iilants IMants ot xarious ages and si/es die as a 
result of the disease and these plants are xery soon attaek(»d by the 
so-called und disease fungus (Mdanconntm sacdian (Fke) Mass) 

(4) The <lying ot the tops is thai act eristic m the case of canes 
that aie seveivly infected, but this symptom may be due to any one 
of many other causes The d'welopment ot shoots from lateial buds 
IS common Hi severely infected canes but may lie due to any one of 
many othei causes The formation ol new shoots fi’om top of dis¬ 
eased cane may be due to other causes as w(‘ll as to gummosis 

(5) The i 01 mat 1011 of a honey yelloxx gum (Fig 1) on the cut 

surfaces of infected canes is the only sure indication of the dis¬ 

ease In slightly infected canes it may de^elop as small drops on 
the cut ends of the fibro-\ascular bundles but in seierelx infected 
canes the entire cut suit ace may be covered with a thick layei ot 
gum The vaiiation in color of the gum, the* fibro-vasculai bumilos 
and other tissues may be due to other causes. 

(b) The leaf symiitorns ar(‘ more pronounced during wet than 

during dry weather During periods of drought there may be no 

leaf symptoms on cane known to be infected, but these syin])toms 
will be developed veiy rapidly following a hca\y rain fall 
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CAUSES 

It is very generally recognized that ‘‘the disease is caused by 
BactetHum vascularum (Cobb), Greig Smith, which Dr. Erwin P. 
Smith describes as a ‘honey yellow\ one flagellalo organism, which 
forms the yellow slime alwa 3 ’^s present in the vessels of diseased 
plants. It is a short rod, occurring singly, in pairs, fours, or eights 
(end to end) and it often exists in practically pure culture in the 
fibro-vaseular bundles of the diseased sugar cane.*' 

The Orcanirm 

The causal organism ean be found in gi*eat abundance in the 
gum which oozes from the cut surface of infected cane. In cases 
of severe infection a teaspoonful of gum be may scraped from 
the cut surface while in the eas(» of mild infections the gum oozes 
out from one or more fibro-vascular bundles in snia^l dro])s. 

The gum has been describ^^d by Dr. Knvin F. Smith and others 
os “honey-vcilow’’, but avc found it vaiying from perfectly clear 
to milky white, to many sliades of yellow, and occasionally orange, 
red and brown. Our inoculation experiments were not extensive 
but they indicate that the organism in all cases Avas pathogenic. 
Although Cobb describes the gum as yellow, he also states that 
“this gum is sometimes nearly transparent, sometimes rather opacpie, 
and varies also in color from nearly colorless into various tints of 
yellow according to the stage reached by the disease”. The writer 
is inclined to believe that the variations in color may be due to many 
causes such as acidity of medium, age, variety of host, etc. The 
red color appears to have been due in some cases to the influence 
of a very small fungus sometimes found growing in the tracheai'y 
tubes Wien the organism was separated from this fungus in 
culture, the bacterial growth resumed the white or yellowish color. 
The fungus appeara to belong to the genus Fusariiun or near related 
genus. It is wdiite but produces a red color in the media. It grows 
in the tracheary tubes but is difficult to demostrate because it clings 
very closely to the wall. 

Both Cobb and E. F. Smith state that the gum is the product 
of the organism and not of the desintegrating cells of the host plant. 
The writer agrees with this statement. 

Several writers refer to the drying of the gum on the cut 
surfaces. This is also true but it is very soluble in water and easily 
removed by rain. 
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The culture made from the second cutting of our field experi¬ 
ments (1928) showed a much larger number of clear and milky col¬ 
onies and a much smaller number of the yellow, red and brown 
colonies. 

A red bacterium which was very common in the cultures was very 
distinct from the B. vasculanm. It was not pathogenetic but ap¬ 
peared to live saprophytically in the fibro-vascular bundles. 

The cultures involved the use of sixteen different media contain¬ 
ing various mixtures of cane sugar, cane juice, glucose, peptone, 
K-'P»0<, MgSO<, beef extract, oat meal and potato. The organism 
grew in both large and small colonies which were always semi-liquid 
in texture and raised above the surface of the medium. 

The groA\ili in the media varied to some extent with the sever¬ 
ity of infections in the canes from which the cultures were made. 
The colors remained very constant except in the case of the red 
color to which we have referred and the yellow which sometimes 
became white when transferred to the beef extract tuedium. The 
organism retains its vitality in culture for more than twelve months 
but the growth becomes less vigorous with lime. The writer also 
found the living organism in dead seed pieces two months after 
planting. These infe<‘ted seed pieces had been planted in pots for 
experimental pur])oses hut were so severely infected that they died 
without producing shoots. The gum in tlie seed pieces at time of 
planting was yellow but the gum in the dead pieces was veiy clear. 
The organism from these dead cane« was capable of producing the 
disease. 

The prevalence of other colors in the gum and in the tissues is 
so common that it is worthy of special attention. Smith (21) says: 
“In the majority of thc'^c red bundles bacteria were no longer to be 
seen In place of them was a red formless mass. Ked and yellow 
bundles were inter-ininglcd in the stems; however, often the same 
bundle would be both red and yellow, i e., variegated, the yellow 
parts being filled with bacteria. The same phenomenon has been 
observed in maize, inoculated with Bacterium slewarti, except that 
in the latter case the variegated bundles were vellow and brown. 
The red pigment was most i)ronounced in the nodes and im¬ 
mediately under them. This was observed in many canes. Without 
exception there was more pigment in the upper part of the 
internodes than in the central or basal portion, but by far the 
greater part was in the nodes, where often nearly all of the bundles 
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were as red as blood. Probably this localized j^igmentation is due 
to greater aeration through leaf-tmces centering in and immediately 
under the nodes. In the sugar cane, as in the sweet corn, the pig¬ 
ment does not appear in tlie first stages of the disease, and the 
writer is inclined to think that the reddening of the bundles is a 
later stage than the yellowing. Valeton makes the same observation 
respecting Screh. Plates poured from bundles showing red ooze 
yielded only the yellow colonies of Bacterium vasculanim, indicating 
lhat this red ooze, was due not to red bacteria but to a red reaction 
on the part of host-plant. Perhaps the formation of this pigment 
would not be as noticeable in all varieties of sugar cane as in com¬ 
mon green cane. It is not a sign peculiar to this disease of an 
entirely different nature."’ 

Smith also Ibund yellow and red bundles in canes wiiicli he had 
inoculated and says: ‘‘I am inclined to thijik tlmt the reddening 
of the bundles is a later staire of the clisease than tlie yellowing”. 

Smith also found the white bacterial ooze in canes which were 
received from Austj*alia and says: “No attein])t was made to get 
cultures from the most badly decayed of these canes, because in 
places the bacterial ooze was nearly while, indicating an extensive 
mixture of organisms in the stem”. 

Smith also found the black discolorations in canes which he had 
inoculated and says: “The**e are at least 100 bundles afVected in 
the inoculated intemode. About half of these are black and a few red, 
but there are a large number which show the yellow bacterial ooze”. 

R. Greig Smith made a study of red vascular hundless in 1904 
and found a pycnidia bearing fungus and a bacillus which he de- 
si'ribe as B. paeudarahinns. Tie says: 

“In glucose-gelatin the mould produced a brilliant crimson- 
scarlet color, and it undoubtedly was the agent which was pri¬ 
marily responsible for the color of the strings. But from the pres¬ 
ence of gum in the vessels I was of the opinion, that the ])heuoinenon 
of red gum was brought about by the simultaneous growth of two 
organisms, a mould and a bacterium This view was confirmed dur¬ 
ing the research. It may, however, be mentioned here that every 
portion of red vascular bundle that was taken did not contain the 
mould, but did contain slime-forming bactei'ia; and from this we 
must conclude that the mould does not accompany the gum along 
the whole length of the string, but colors the gum which is carried 
along the vessels, perhaps by sap-pressure, perhaps by bacterial 
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growth, or that tlio rapid growth of the bactoria stai’\^es out the 
mould after the color has been produced. At any rate two things 
are certain: (1) The mould can, under certain conditions, produce 
the color and cannot produce the slime, and (2) the bacteria do 
produce the slime’’. 

He did not reproduce the disease by inoculation but obtained a 
red color by inoculating a plate with both the fungus and the B, 
pseudarabnxus. He did not obtain the color when he inoculated the 
plate with the fungus and the B, vascularim. 

The writer <loes not consider the discoloration of the tissues ol* 
importance. Th(»se discolorations may result from any condition 
which intei'fcTes with the growth of the cane, insect-injury, disease 
or as a result of over-maturity, and are frequently found in growing 
canes which are apparently healthy and normal. The writer has 
made a large number of cultures from discolored libro-vascular bundles 
and other tissues and while fungi and bacteria ai‘c‘ freciuently found, 
many of tlumi do not give a growth of any kind. Furthermore, the 
fibro-vascular bundles and tissues of infected caius may not slmw’ 
any discoloration or onlv slight tinting with yellow. 

INOCUIiATIONS 

Nuineious inoculat’ons from pure culture were made. In general 
the susc(‘ptib]e cini(‘s contracted the disease while the resistant 
varieties remained healthy. However, in a number of cases the 
ansceptiblei varieties failed to develoj) the disease. 

Carefully stOected infected seed of all tlie susceptible varieties 
used in our seed plots were planted in the greim house and obsei ved 
for a peidod of twelve months. The most .severely infected seed 
pieces died. Some few stools showed a gumming in tlie young canes 
but no gumming in the mature canes. Many of the slightly infected 
aeed pieces produced eaiie without symptoms and were upi)areutly 
healthy in every way. The medium infected seed pieees i)rodiK*ed 
the disease and gave the following symptoms: 

1. An oecasional plant showed distortion in eomiiig through the 
ground. 

2. Several plants showed white blotehes or while stripes on the 
leaves. 

3. After the formation of the nodes, several varieties showed the 
leaf streaks (Figs. 8-10) described on page 158. 

4. The canes with the leaf streaks showed the gum. 
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THE PATHOLOGIC HISTOLOGY OP THE HOST 

The response of the host to ttie parasite varies greatly with the 
variety of the cane and with the age of the tissues at time of in¬ 
fection. Susceptible varieties and young canes or' the young tops 
of older canes show a greater amount of internal injury than re- 
oistant varieties and old canes. Smith (21) gives a number of 
excellent illustrations of the morbid anatomy of the host plant but 
his discussion is very limited. 

The specific name of the organism (vascularum) indicates that 
it lives in the vascular tissues and this is true in the ease of resistant 
varieties and in old canes, but it frequently invades the parcnchjrma 
tissues of suseeptible varieties and of young canes. 

In resistant varieties and in old canes, especially the basal part, 
the organism is usually confined to the traeheary tubes and there 
is very little or no disintegration of the tissues ^<^igs 11, 17;. In 
such cases the injury is physiologic since the plugging cf the tubes 
interferes with the movements of the water in the plants. In more 
severe cases the cell wails are dissolved, the first to disappear being 
the cross walls or partitions in the traeheary tubes. In more severe 
eases tlie rings and other thickenings inside the tubes are destmyed 
and fragments are frequently seen in the mass of gum and bacteria 
vhich fills the tubes (Figs. 12, 13, 18, 19, 20, 24, 25, 26). In ex¬ 
treme cases the side walls of the tubes are dissolved (Figs. 19, 27) 
and the bacteria invade the parenchyma tissues (Figs. 14, 16, 21, 
22, 23,* 29, 30) in which the walls are more or le-s completely 
destroyed. The writer has never found the extreme destruction of 
tissues, except in the very susceptible varieties, such as Otaheite, 
Cristalina and Rayada, and in young canes and in the tops of old 
canes. In these very severe cases the young canes and the tops of 
old canes are killed. The bacteria may be found in any cells of 
the fibro-vascular bundles except in the sclerenchyma cells (Fig. 17) 
but there is very seldom any tendency to the disintegration of the 
tissues, except in the very suseeptible varieties and the very young 
tissues. In the severe cases when the tops gum and die, the tissues 
in this region are almost entirely difeintegi*ated and form a soft, gum¬ 
ming, slimy mass. The bacteria can also be found in the iiitei’cellular 
spaces of the parenchyma and in parenchyma cells where the cell 
walls are uninjured. This is especially true in the chlorotic areas 
of the leaves of infected canes and in the young tissues of susceptible 
varieties. 

The organism appears to travel through the traeheary tubes with 
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the growth of the canes. It is always most active in the younger 
parts of the tubes. In fact, it appears to die out in the older parts, 
leaving the gum which hardens and contracts. The contractions 
result in a pulling away from the walls of the tube or formation of 
cracks in the gum (Figs. 24, 26). 

The organism follows the fibro-vascular bimdles into the leaves 
and causes the yellowish or whitish stripes along the veins, wliich 
have been referred to in the discussion of the symptoms. In severe 
cases, it causes a disintegration of the cell walls and spreads into 
the surrounding tissues as in the cane (Fig. 27). When the leaves 
are fully spread and exposed to the wind, the dead tissues become 
dry (Figs. 9 & 10). When the leaves become severely infected before 
they unroll, a slimy mass of bacteria and a disintegrating tissues is 
the result (Fig. 22). In young canes the entire shoot dies, while in 
old canes the top dies and gives the charaeteristic dead top symptom. 

A comparative study of sections of a large number of varieties 
leads the writer to believe that the more fibrous canes are more 
resistant than the canes with a low fibrous content. The old varieties 
of canes were of low fibre content and were well adai)ted to old 
machinery for grinding. The improved ma(*hinery enables us to 
grind the high fiber canes and thus to eliminate the old varieties 
which are so susceptible to gnmmosis, mosaic and other diseases. 

FIELD PIX)T TESTS 

Through the kindness of the authorities of (Vntral Columbia near 
IMaunabo, a plot of one and one-half acres of good uniform cane land 
was set aside for experiment.il tests. This was planted to varieties in 
rows of forty-five stools, except in the case of a few varieties of 
which there was a shortage of seed cuttings. In these cases we used 
one-half or one-third rows. Two seed piece** were i)lantcd in each 
stool. Every third row was i)lanted with infeeted Crystalina cut¬ 
tings so that each variety eame in contact with infected cane on one 
side. The plantings were made October IGth, 1925, and ohservat'ons 
to determine symptoms were made from time to time during the 
growing season. The fi^^t cutting was made Fcbmaiy 16th, 11^27, 
and the second February 7th, 1928. 

The symptoms during the growing season showed little evidence 
of tlie disease and did not correspond with the percentages of gum¬ 
ming at time of cutting. Therefore, the winter is of the opinion that 
external symptoms during the growing season are a veiy poor index 
of the amount of infection. In every case that has come to the 
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attention of the writer, the percentage of gummosis in susceptible 
varieties was higher than indieated by external symptoms. 

(^onsideraWe diflSculty was experienced in determining a method 
for estimating percentages of infection: (1) because a considerable 
number of stools died and it vras impossible to determine the cause 
with any degree of certainty; and (2) because many young canes 
died from tliis and possibly other causes and cannot be included in 
the count; and (3) because the infections were very slight in some 
ca^es and very sovcj'c in others. // was finallij tlrcidcd to base Hit 
pcrcenfagrs on the actual number of livinq canes sliowinq gum as 
compared with the number wbieh did not show gum at time of 
cutting. 

All of these facts are shown in Table 1. The mill records are of 
little importance because it is well known that these figures will vary 
with the ages of the canes at time of cutting. 

Note: AfU»r tbiR iwiper was in t\i>e some qucBtion was raised as to tbe 
desiinbility of giviug the number uf htools infeeted at lime of first cutting. Those 
who are uiteTested in this data will find the figures in Table VI (page 179). 
However, it should bo remembered that the infections in some stools may occur 
in only one cane nhilo in other stools the infections may occur in all the canes. 
Therefoie, the writei is of the opinion that the percentages given in Table I are 
of greater \aluo than the data in Table VI tocauso it gives a better idea of 
relative resistance and susceptibility. 
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A comparison of the amount of infection at first and second cut- 
thing is shown a little more clearly in Table II which gives per¬ 
centages only. 


Tablx II 


First Cutting. 

I. 100 per cent Infection— 

rB-260 

PIl-460 

PB-491 

11-109 

B-r)292 

Otalieiti or Blanca 

II. 80 to 90 jior cent infection— 
PIl-487 

JS-G3()8 

(Vistaliiia 

ITT. 60 to 70 per cent infection— 
l*lt-504 
Ba-(I032 
J)-113r) 

i:k-28 

IV. 50 to 60 per cent infection— 
Kayada 

V. 40 to 50 per cent infection— 

1>-109 
St. Kitts 

VI. 30 to 40 j)er cent infection— 
]»R-292 

X-62 

VIT. 20 to 30 per cent infection— 
Ii-3405 
Ba-n569 
Badila 

VIII. 10 to 20 por cent infection— 
PB-492 
PR-417 
PR-328 
B-3696 
B-3412 
B-1809 

Yellow Caledonia 
GC-493 


Second Catting. 


PB-491 

PR-487 


Otaheiti or Blanca 


11-109 


EK-(exact 50%) 
Cristalina 


PR-460 


(Vistalina 

(Some rows. Many other rows 
not infected.) 

PR-260 

Oistalina (Some rows.) 


Cristalina (Some rows.) 

D-604 

B-3405 

B-6292 
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Tabls II—Oontinuod 


IX 


First Cutting 

Second Cutting 

1 to 10 per cent infection— 


PIW29 

X-62 

PB-^33 

Cnstaliua (9 rows) 

PB-219 

PB-328 

FO-306 

PB-210 

rC-214 

Ba-11569 

0-433 

Bay*ida 

0-117 


B-1753 


SC-12 (4) 


PR-202 



Lt s than 1 ptr 

PR 5S 

PR 202 

PR 2>0 

PR (>7 

P 20S 

TUI 10(12) 

tent infection— 


No infcctun— 

PR-U8 

POJ-070 

POJ-S-0 

O 448 

PO' 

0(-40J 

POl-070 

PR 402 


POJ-826 

Cr i (10)« 

FO-30r)(2)* 

PO1-214 

PR-720 

PR JIS 

POr 228 

0-433 

b(-12C4)(2) 

M JO 

B (032 

PR-7-0 

Uba 

r< 214 

B-(il08 


St Kills 

B-1731 


B-300(» 

B-208 


H 07 

B-1800 


B J4I2 

PR-402 


PK-3H 

PR 417 


Bn-10(12)(4)* 

PR-329 


0-100 

rR-358 


0-117 

0-1135 


S( 12(4)« 

0-448 


Yillow Cal 

lUdila 


PR-230 

Uba 


, PB-292 

PR 202 


POT-234 

M-30 


* The figure ui parenthesis indicated number of rows without infection 
It will bp readily seen that the amount of infection was much less 
at time of second cutting tliat at tune of first cutting That only 
one variety (P R 487) showed a higher percentage of infection at 
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second cutting and only one variety (P. R. 219) showed the same 
percentage at second cutting. All the other varieties showed a lower 
percentage at second cutting except P. R. 491 in which all plant were 
killed. The tendency for the disease to he more severe on plant 
than on ratoon cane and to vary in amount from year to year haa 
hecn noted hy others in l*orto Rico with wliom the writer has talked. 
This has also been noted hy workers in other parts of the world. 
We liave already called attention to the fact that the reports in- 
dieat(‘ a reduction of the disease in Porto liieo during the year fol¬ 
lowing 1921, until the severe outhreak in 1925. In one of (^obfas 
early Australia ]mhlieations he says; ‘‘All symptoms of gumming 
seem to he more i)ronouneed when they occur in i)lant cane than 
when th(‘y occur in ratoons.’’ In a more recent ])uhlieation North 
of Australia says that the disease a])parently disappears in some 
places and reappears in others. 

All of PR-491 died the first year, presumably a result of this 
disease. 

Only six stools of Otaheiti were living at the end of the first year 
and only two at the end of the second year and there was a lOO 
percent infection in both instances. The second Brazil rei)0i't (1892) 
says: “The unfortunate ‘Otaheiti’ cane, or (^ayaiina’ cane, as it 
is called in Brazil, was Jiere as elsewhere the princii)al victim, and 
nine-tenths of the cam grown was of this kind”. Matz also records 
it as strongly susceptible. 

TT-lOt), PR-4()(), PR-260 and B-l>292 all showed a 100 per cent 
infection the first year but with no loss of stools. However, the 
number of living stools and also the percentage of infection were 
reduced the second year. The writ^T is unable to give any explana¬ 
tion as to the cause of the death of these stools, unless the weaker 
plants died as a result of the disease the first year. The fact that 
the cane is more severe on i)lant than on ratoon cane, emphasizes 
the imi)ortance of using disease free cane for planting. 

Tt will be noted that of the 5J1 varieties used (not including Cris- 
talina), that there was a reduction of Hvinir stools during the second 
year. The tonnage was also less the second year. It is the opinion 
of the writer that a considerable i)art of this loss was due to "the * 
disease and that a very small part was due to other causes. This also 
emphasizes the importance of making every jiossible effort to control 
the disease. 

It will also be noted that all varieties except Otaheiti and PR- 
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219, showed a lo>voi iiifeetioii in the second than the first year Was 
this due to a killing of the weaker inilnidiials during the first year 
or to other ageiieies? AVe do not ln\e‘ d^’t‘i to answer this question 
which must he left open tor future studv 

The notes of the writer leeord tlie first year infections of one 
low of BH-lO (12), Ba—l l.lhO, l>—hdOS, PR 202 and one row of 
Cristalina as slight The in lections on tlie individuals canes w^re 
slight but the nercentage of infected canes was as indicated in table 
III 


Tabtl tit 


\ UK t\ 

I 11M lUttlllR 

s( (ondcuttini; 

rnstHlina 

KHl 

61 

B.6308 

86 

0 

lia-11*5(59 

28 r> 

7 1 

PK-202. 

8 3 

0 

BH-10 (12) . 

5 9 

0 


• One TOW only, 4*5 stools 


Therefore it will he readih soeu that relatne se^erltv of infection 
and nerceiitaee aie not the same Two varieties or two rows of the 
'‘ame variety niav show^ th<* sanu* pereentaefe of infection but the 
infection nia> he more scAoie in on <*ase than in the other These 
varieties showed a high percentage of infected canes hut the infec¬ 
tions were very slight 

At the time of first cutting only one variety showed chlorosis 
flC-49;3 showed a 13 p(»r cent infection and oim stool with chlorosis 

The wnntcr used twentv-th^ee v*irioti(»s thst had been used by 
Matz and the comiiaratne results may he of interest. TTowever, it 
should ho noted that Ihe methods were different ATatr inoenlated 
the canes with luire enltures of the oriieni'-m while the writer planted 
apparently healthy seed cufPims in rows parallel and five feet distant 
from rows planted with infected seed cutting'^ of rristaliiia The 
writer has no data by which it is po'^sihle to judge the relative merits 
of the two svsteuis but Mat/ says in n^gard to liis own system: 

“This inelhod is not quite satisfaetoiw since it does not represent 
a truly natural state of affairs, hut it shows the possible susceptibility 
of each vaiietv^' The comparative resuHs on the twenty-three va¬ 
rieties is shoAvn in Table TV Tlie grouping in the first column is 
according to Matz; the Boraan numerals in the second and third 
eolunms correspond to the Roman numerals used in Table II, 
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Tabls IV 


Mats 

Cook 


First year 

Kecoud >i»ar 

T. Strongly sasceptible 

Otaheti . 

Rayada. 

1_I 

I 

Criatalina. 


lA 

* 

PK-491. 

tl. tJllghtly Busceptlbl. 

PR-260 . 

11 

I 

1 

1 

B-8406. 

J 

Vll 

PR-828 . 

Vll 

V Hi 

III. Susceptible when younir. 

B.208. ‘ . 

V 111 

IJx 

XI 

IV. Resistant or immune. 

Uba . 


D.448. 

XI 

XI 

Yellow Caledonia . 

A.1 

VTTT 

XI 

Y I 

B.8412. 

V lil 
■VTTT 

A i 

Y r 

0-U7 . 

V ill 

F Y 

YT 

B-6292 . . 

I 

Xi 

VTTT 

D.109 . . 

I 

TT 

V 1 i J 
YT 

PR-202 . . 

V 

T Y 

XI 

YT 

PR.280. . 

LA 

Y 

X X 
VI 

BH-10(12) . . 

A 

Y 

X X 

VT 

PR-S88 . . 

A 

T Y 

A X 

VT 

PR-202 . . 

liV 

VT 

X1 
VT 

PR-SIO . . 

VT 

XX 

VT 

PR.417 . . 

VTTT 

A. L 

V f 

PR-219 . . 

V XX I 

TV 

X. 1 

TV 


X A. 

LA 


* Oristelina gave variable percentage at second entting. 

The results are not radically different. The mo-st striking dif¬ 
ferences were with two varieties: 


Table V 


Variety 

Mats 

Cook 

First Year 

Pocond Years 

PR.260. 

Slishtly susceptible... 
Resistant or immune.. 

Percent 

100 

100 

Percont 

22.2 
10 3 

B-0202. 



Although Matz did' not do row-to-row planting with diseased 
and healthy seed cuttings he did conduct one test comparable, to tl\e 
writer s work. This is best described in his own words: 

Stools of cane which contained several diseased stalks were dug 
up and all the stalks and shoots cut back. The stubble with their 
roots were transplanted amongst young healthy canes in an isolated 
field. It was noted that some young shoots which came up from 
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those diseased stools showed at the very beginning the symptoms of 
gum disease, and what is more significant the disease was later 
found in the adjacent healtliy stools as well. It is therefore evident 
that tile infected ratoons left in the field constitutes a positive source 
of infection and that the disease can be carried over from these to 
the young canes of healthy stools. The possibilities are, therefore, 
that the disease can be transferred to growing cane by insects, by 
the cutting instruments and by driving rains, but by eliminating the 
diseased ratoons the primary source of infection is destroyed, since 
the soil does not form a favorable abode for the bacterium. Artificial 
inoculations in tlie roots of susceptible canes gave negative results. 
This can not be exjilained on the ground that the acidity of the 
soil does not favor growlli in the bacterium 

The writer made plantings of diseased seed cuttings of all the va¬ 
rieties recorded in Table I in the green house at Rio Piedras and 
found that in most cases, slightly infected seed cuttings gave ap- 
liarently healthy plants, that the majority of severely infected seed 
cuttings died and that the medium infected seed cuttings gave the 
greatest number of diseased plants. Percentage records were not 
made in this test because the number of cuttings of each variety 
was loo small for satisfactory percentages. 

The writer also ino(*ulated growing plants and seed cuttings with 
pure cultures of the organism but found the results very irregular. 
In many cases susceptible varieties did not always produce diseased 
plants. 

No experimental work on transmission was conducted by the 
writer. However, it is very evident that the disease can be trans¬ 
mitted by the seed cuttings. The character of the organism and 
nature of the disease are such that we would ^pect it to be carried 
on the cutting knives and by insects but we have no data on either 
point in Porto Ru*o. However, the work of both Alatz and the 
writer show very clearly that the disease can be transmitted from 
stool to stool and row to row. The writer planted severely infected 
seed pieces in large pots. Some of them died without producing 
shoots. Two months lately a clear gum was found on freshly cut 
kill-faces of these seed pieces. Cultures wei-e made and the organism 
found to be very much attenuated but capable of transmitting the 
disease. No effort was made to determine whether the organism 
could be transmitted in the soil but a test by Matz should be men¬ 
tioned in this connection. He says: 

“Gum-diseased cane pieces, the buds of which were removed spUt 
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and these were tied to lioaltliy seed planted in new soil Twenty 
seed of each oi the vaiietit^s Cafia Coloiada, bellow Caledonia, lla- 
>ada, Otaheili and PH-2bO weie U'sed in the liial, eatli \ariety being 
planted m a sejiarate low Jii addition five seeds ol eaeli of tlie 
above vaiicties weie planted in the s.ime tows but alone without 
nileeted eane. PraitieaJl.> all the healthy seed in this whole planting 
geiiuinatcd and no sign oi disease was noiiiealile iii the \ouug plants 
m spite oi the iaet that at lust then buds and latei then roots had 
been m eontact with ginn diseaseil tane pieees wlueh v\eie giailiiallv 
deeaying in the sod The> all made a good noimal giowth, and when 
ilie whole plot was liaiNested at the ige ol eight months, tlwTe weie 
no tiaces of gumming in the stalks ol an\ ol the N.iiietiis used The 
ratoons oi these eaiies si»iout(»d noimall> and no diseast sviiiptonis 
were noticeable in them wlun fhtv wcu i ut 10 months iatei Ap 
paieutly the sod is not the pi oik i nuaiis Uiiough wiiuh intcetion 
might be (allied to the loots oi imaltliv si(d Iii^notlui expeinnent 
diseased seeds weu idantiKl with tlie \ k w to alloNN those to spioiit, 
as only 25 per cent geiminated healttiv Otaluiti si'eds weie planttnl 
in the holes ol the uiigeiiuinaMl seed lliiK \» is no gum dis(»as( 
produced in the leplanls oi the susieptibb Dtaluite in this niaimei 
llowevei, when Ihuloium lasc ulantm, isolatid tiom disfMs^^d earn, 
was intiodueed with a lU'edle into the voung l(»al spindle ot Otaheite 
and Itayada eaiies growing in the tnld the disesise was lepiodiued 
with all its symptoms That induatcs that tin iiii loute is the path 
oi tiansmissjon ioi this disease ” 

DISCUSSION 

Our stndi(*s on this ijisease slum that it is Nei\ serious and \(‘iv 
destructive on susceptible varieties Although it niav vaiy some 
what 111 seventy fiom yeai to year, it (aus(»s a iednci»d vield in 
tonnage and interteies with the iivstalli/ation oi the sugai in the 
mills Although the amount ol the dis(Mst mav be gieatly i educed 
and it may even disappeai at times, tlie planting ot udeetel seed 
n likely to lesiilt in losses in the siieeeiKlmg (loi) In all cases that 
have come under our obseivatioii, the peiecuitage ot infe(*tioii was 
higher in plant eane than in latooiis hut the toniicge was less* in the 
ratoon than in the plant eanes 

There is a very great variation iii the snseojitibditv of varieties 
as sliown in the tables ot tliu pai>or It will be noted that ‘•ome ol 
our old varieties, sueli as Otahedi, (bi-talma and Kayada are very 
susceptible. Those varieties appear* to be low in fiber in eompaiison 
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with the very resistant canes. Possibly their low fiber content is tbe 
cause of their being such great favorites with the early growers who 
were compelled to use the crude and inefficient mills of the past. 
Improved machinery makes it possible to grind the more fibrous canes 
which have been coming* in use in recent years. 

An examination of the tables shows that some of our favorite 
canes, such as BH-10 (12) and SC-12 (4) are very resistant to 
this disease. Therefore, it appears that we can control the disease by 
growing resistant or immune varieties which are as good or better 
than the susceptible varieties. 

We recommend (1) that our growers abandon varieties that show 
a susceptilulity of more than 5 per cent; (2) that they do not use 
seed from crops in which the disease has been found; and (3) that 
diseased crops be destroyed and the fields replanted with healthy 
j-eed of resistant or immune varieties. 

The presence of this disease on the island will pj'event the intro¬ 
duction or development of new, improved varieties whicdi are suscep¬ 
tible to the disease. The introduction of an insect capable of carry¬ 
ing the disease might result in serious complications. Therefore, our 
growers should use every possible measure for the eradication of the 
disease. 

SUMld VBY 

1. (lUmmosis of sugar cane is a bacterial disease, caused by Bac- 
ferium vasctilarum (Cobb) Grieg Smith. 

2. The oi’ganism lives in the tracheary tissues of the fibro-vascular 
bundles. Sometimes it dissolves the cell walls and spreads into the 
surrounding tissues of susceptible canes and into young tissues of 
somewhat resistant canes. 

3. The organism pi*oduces a gum which oozes out of the cut ends 
of the infected canes. 

4. The disease kills many young canes and causes a reduced yield, 
varying with the susceptibility of tlie variety and the severity of 
the attack. 

5. The gum also interferes with the crystallizatioji of the sugar in 
• the mills. 

6. The percentage of infection is higher on plant than on ratoon 
cane but in all cases that have come under our observation, the 
yield on the ratoons was reduced. 

7. The leaf symptoms are more pronounced during wet than dur 
ing dry weather. 
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8. Many of oar best varieties in Porto Rico are immune or highly 
resistant. Therefore, the disease is not a sen’ous problem if these 
varieties are used. 

9. Immune or resistant varieties should be used in l*orto Rico. 
Infected cane should never bo used for commercial ])lanting. 

The writer wishes to exj)ress liis thanks to (Joramissioner 0. E. 
Chardon for valualde advice and assistance, to the proprietors and 
manager of CVutral (Columbia for land and cooperation in the held 
experiments and to Mr. Francisco Oi'tiz who liad charge of the cul¬ 
tivation of the field foj* the vei‘y valuable asistance rendered by him. 
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EXPIiANATION OF PLATES 

Plate I 

Pig. 1. Cano showing the exudation of the gum. 

Pigs. 2-6. Chlorosis due to gummosis on young cane of 15 inches 
or less. 

Plate IT 

Pigs. 7-10. Leaf symptoms on older cane. 

Plate III 

Pig. 11, Section at base of cane showing the organism confined 
to the tracheary tubes. 

Pig. 12. Section of fibro-vaseular bundle showing the beginning 
of the disintegration of the cell-walls. 
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Fig. 13. Longitudinal section showing disintegration of the cell- 
walls. 

Fig. 14. Section of I'arenchyma tissue showing cells filled with 
the organism and slight disintegration of cell-walls. 

Fig. 15. Section through a dying top showing the disintegration 
of the host tissues into a slimy mass containing frag¬ 
ments of cell-walls, gum and bacteria. 

Fig. 16. Longitudinal section through parenchyma tissue show¬ 
ing disintegration of cell-walls. 

Plate TV 

Fig. 17. Cross section of part of fihro-vascular bundle showing 
distribution of the bacteria in the cells. 

Figs. 18-19. Longitudinal section of fibro-vascular bundle showing 
disintegration of cell-walls and tracheary rings. 

Fig. 20. Cross section of fibro-vascular bundle in the streak of 
a leaf in which the bundle is almost entirely disin¬ 
tegrated. 

Fig. 21. Parenchyma cell showing bacteria. ^ 

Plate V 

Figs. 22-23. Parenchyma tissue undergoing disintegration. 

Fig. 24. Longitudinal section in which the old gum has hardened 
and pulled away from the wall or one side of the 
tracheary tube. No bacteria visible in this section. 

Fig. 25. Cross section showing same as in figure 31. 

Fig. 26. Cross section showing same as in figure 32 except that 

the hardened gum has cracked. 
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H-109_ 

PR-4flO_ 

rR-2fiO_ 

B-6292 _ 

Otahoiti- 

B-cans _ 

PK-487 —. 

T)-r»()4_ 

B-(5032 _ 

KK-2H_ 

J)-113r,__ 

R:iy:irla_ 

St. Kitts _ 

1>-1()9_ 

PR-21)2—_ 

X‘-62_ 

B«-not59 _ 

Bncliln_ 

B-349.1 

B-3r)9(5 

B-3412_ 

PR-4U2— 
I*R-328-.« 
PR-417 — 

Gr-493_ 

B-18()9 — 
Yi4. - 
B-J753 
J>R-333— 
11-117 — 

])-433_ 

F(’-214_-. 

PR-219_ 

l'R-329__- 
FP-3()«>— 
S<W2(4)- 
PR-2()2- - 


Tablb VI 


Number of luing Number of stools 

blonlH showing infection 

_ ir> _15 

_45-45 

_45_ 45 

_75_75 

_ 6 _ 6 

_40_39 

_ - 13-12 

_ _ « 12_10 

_31_ 3 

_It_14 

__39_29 

_70_49 

_14_10 

_ - - 77_38 

-35-30 

_42_12 

_41_11 

_40_10 

_ 40- 7 

_40_ 7 

_CO--12 

_20_ 7 

_38. 5 

_ 8_ 2 

_41_ 5 

_35- 5 

_12- 4 

_27_ 2 

_ — 30_ 2 

_33_ 6 

_33_ 3 

_17- 1 

_34_ 2 

_54- 7 

_77_ 2 

-12-12 
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THE BLACK-SHANK OF TOBACCO IN POBTO BIOO ^ 

JAB Nori^, AssistciDl Plant Pnthulocrist, liisiiKii L]\{m iiiiitMit Station 

Follow u (lofiniti* poli(*> hssuiiumI lay tlu» Insular K\i)oiniienl 
Station rilatin*? to a cl(‘taile<l stmh ot tol)a(*(*o (hs(Msos, a surve> of 
tho most important tobam) lotions was made in the fall of l‘)2t> 
-Nmonf> other maladies a seiious diseast* known amonp: the laliorers 
n toliaeeo fiadds as “pata pneta” and similar to or th(‘ same as the 
Ameriean lilaek shank, was lound on a t>i)e ot eommereial «*igar 
^vra))p(r tohaeto \o studies had been made in Poito Rieo prior to 
l‘>2b on this im])ortant malady Although the giowiug of the cigar 
vrai)j)ei lobaa*eo was <[uite an industr\ in tlie island at tlie time our 
in\('stigations wen* begun it has now disappeared Other iactors 
c’sid(» tiom tin* dis<»ase, luiAe been ri»s]>onsible for this failure oi a 
onee flourishing industr.\ It is not our purpose to discuss them 
<ii this time Hut siiflfiie it to say that the <piestion ol the \ariet.' 
and type has been a dominating I actor Let better t>]>es of tobaeeo 
which ma> be adapteil to our (onditions of sod and (Innate such as 
e\ist todaA b(» de\elo])(*d and safeguaided fiom d(*gen(‘ration, and the 
growing of eigar Aira])per tobacco will again assume the propoi*tions 
it oiK'c Indd Further, the black-shank has also b(»('n found in cer¬ 
tain loealitms on cigar tiller t>pes and its pnwalenee in fields of 
this tobacco might ukmimsc in the futine It siMuns ]m)per to gi\e 
the results of oui studies on this dis(»ase ni Porto Rieo at this time 

T*I/ANTS VriTCTJU 

The pithogene (Plttjloplifhfna nnohamu Breda de ITaan) A\hieh 
(aus(>s 1)lack shank of \uoti(nui fahadun L has been rc^ported In 
Hr(‘da de llaan (2) as attacking Amaranthus s]) and Androng weed 
m Java, while Palm (^8) found the castor oil plant (Kicinus com- 
vntni^ LiiiiiL the tomato {Lijiopfrsunm is(nI(vtuH ‘Mill) and 
Comnufma nu<hi\ora, to be susceptible and the potato (Solavum 
tuhoosa L) not susceptible Tie also found Tuma amhoinfusis 
suscentible, under certain conditions Tisdale and Kelh (12) found 

^ This imistiKiiOoti niado m inotHintiou Mith the Poito Kiran leaf Tobacco Com 
l>an\ flu onI\ f;ro««is ot mihpini (oIikio in Pm to Kuo 


IS, 
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that tomato, ])otato, the eastor oil plant and egg\^lant (Solanim 
mclonqtna L ) would de^elop disease symptoms when inoculated 
In our expeliments we ha\e tested the (•astor-oil plant, potatoes, 
peppers and eggidant The pathogene causes the wilting of the 
lca\es ol eggplant inocMiIated at the axils and also death of terminal 
buds in i)lants which are begiiming to form the first flower bud 
EAentuall>, it kills the wliole plant Potato stems have been in¬ 
oculated and death ot the tissues has beiui produced b\ the fungus 
but lesions are localized and limited in extent Damjnng-otf, black- 
hank and leaf spot lia\e been pioduced on /fniaas (onnniints seed¬ 
lings, glowing on infested soil Some plants transplanted into in¬ 
ti sted soil did not show th(‘ disease, but latej on, at blossoming 
time, u])on being dug out, they showed a general blackening of the 
(pideiniis and coitex ol roots and underground ])art of stem fiom 
tlie tissues ol which tlie tungus was lecoxered The fungus also 
I rodiices “danifniig-ofl ” oi “beiuling offof egg|4|int, tomato and 
pe])per seedlings under favorable conditions 

Vandal Susaptihihlq —Tisdale and Kellv (12) tested IS eul 
tivated vaiieties of \nohaua fahaium and the percentage infection 
laiiged fioni 00 for Big (hiba (Tvpe E) to 100 for 12 of the re 
maining t.v])es and vaiieties The remaining five types and varie- 
t es ranged between 05 per cent for a Porto Riean type to 00 5 per 
.cent for (\miniereial Bioad Leaf JSuoiiaiui iusfua showed JIO per 
((‘lit infection in a ]) 0 ])iilation of only 54 They consider N lustica 
showing this perc(*ntage of in lection as a “highl> resistant \ariet.v 
to the disease” As v\ill be seen later in our studies we have not 
('onsidei(*(l a varietv to be liighlv resistant vxhicli slums as low as 
2b 08 per ((*nt diseased individuals That vxould be about one fourth 
of the (‘TO]) and, (*(‘rtainly, growers would be risking too much when 
growing vanetms which might contract the disease to siudi an extent 
Tisdale (11) reports that five varieties of bright or flue cunxl tobaec'o 
listed were found to be “highlv susceptible” 

In Poito Kico natural field infections occur most virulentv and 
aggr('ssiv(dv on the “Boiiniiucn” (Connecdicut liound Tip; 1o])ac(‘o, 
a cigar v\rapper t.vpe imported fr*om the TTnited States and eiowii 
(xtensivel.v by the I’oito Riean Leaf Tobacco Co of TWto Rico up 
to P)?7 Field oliservations and laboi*atory studies have proved t* 
^arietv^ to be the most sus(*eptible of all wrapiier varieties of tobacco 
m Porto Rico Cases where 80 per cent of the crop was affected 
have not been rare In an experimental plot at the Experiment 
Station grounds about 100 per cent infection was recorded A type 
of cigar wrapper tobacco stdeeted and improved in the island from 
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its own stock has j)rovo(l very resistant, in fact almost immune. 
A field of tobacco of this variety grown side by side with a field of 
the Connecticut Round Tip variety demonstrated, beyond all doubt, 
that the I^orto Rican type was ver^’^ resistant. Counts were made 
of the (Connecticut Round Tip field which showed about 40 per cent 
infection as (*ontrasled with no diseased individuals in the adjoin¬ 
ing field of the Poirfo Rican variety. The fact that the two varieties 
were grown in separate fields detracts from the value of this count 
and naturally raises doubt as to whether the Second field where the 
apparently resistant variety was grown was infested Avith the causal 
organism. However, tlie tw’o plantations were separated only by a 
narrow path and irrigation ditchers ran up and down both fields, 
with all the chance for the inoculum to be constantly carried from 
the diseased field to the liealthy one. Frequent talks with Dr. Q. 
H. (Cha})inan, until recently Field IManager of the PoHo Rican Leaf 
Tobacco Co., and other members of their field force, showed that 
the disease had been severe on the (\mn(‘(*ticut Round Tip in previous 
years where the Porto Rican type was growing in 192G-27. 

As an iiitrodiKdion to our studies on varietal susceptibility an 
at1emi)t is here made to describe briefly all the varieties and strains 
with which we have dealt. Mention has already been made of the 
'‘Borinquen’^ (Borl and Porto Rican wrapper varieties. A mam¬ 
moth variety designated as Experiwrnt Hiation {Kspt, was ob¬ 

tained from a gardener at the Experiment Station, who discovered 
it by mere chance in one of the cutting propagation beds. This 
plant, because of its high susceptibility to black-shank, has been very 
useful in our imestigatious. 

The “(\»uiza” ((Vn) variety is a well-selected native cigar filler 
tobacco. This and the variety “Virginia Blanco’’ (probably the 
best ]*orto Ri(*o cigar filler) have been selected an<l propagated by 
Mr. F. II. Ibinker, Toba<*co Ex])ert of the Insular Department of 
Agriculture, during the last few years. They are the most sought 
for varieties in the island today. 

The variety Consolation (Ton.) is a yellow-leaved cigar wrapper 
variety which appears to be a mutant from one of the Porto Rican 
cigar filler varieties. iNwas grown exterilsively for wrappers in the 
Cayey-Aibonito district until 1927 when it was discarded. 

“Vuelta Abajo” (V), is a variety imported from Cuba, and 
grown for wrapper in 1920-27. Its culture has been abandoned. 

The strain J--18 was developed by Dr. O. IT. Chapman from 
Virginia Blanco”. 
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‘‘Magnolia” is a Cuban tobacco grown to a small extent for filler 
in 1926-27 and for both filler and wrapper purposes in 1927-28. 

“Gigante” is a semi-mammoth tobacco grown in the Cayey dis¬ 
trict It IS of the fillcT type 

“Pais”—Under this name are included a number of Porto Biean 
filler varieties or strains, most of which are of doubttul economical 
%aluc 

The following data were gathered in a plantation on relatively 
high land The two varieties “Ceiiiza” and “Virginia Blanco” 
were grown in the summer of V^27 lor seed by tlie I*orto Bicau 
Leaf Tol>acco Co in Caguas Black shank appeared in late summer 
Counts were made eail.\ in the season of all the healthy plants 
Diseased plants were inilled out at lntol^als At the end of the 
^<*ason counts wore made ot the healthy plants 

The lesults are given in the following table 


T\bii 1^0 T 

Incidence of Disease in Two Varieties of Commercial Filler Tobacco 



V arn tv 



|l Oi Illation 

1)is( HSf (1 liidlvicliiaK 




lotal 
iiiinilx r 

1 c re i nt 

Vir^'ini 1 BIhiico 





711 

16 Ob 

C ( 1ll/B 




' Ihl 

121 

26 06 


The difteieiifes in population in the two \aijetn‘s does not allow 
ot a reasonable comparison Yet it is doai tliat these \arieties are 
rot so highl;^ lesistant as had been gineialh siiiiposed in the island 
The “Virginia Blanco” with 16 06 pei cent iniection should be 
(onsideied as tairl> resistant 

The Consolation \arietv is ipiite resistant to black shank Plants 
gtown in pots with intested soil have not de\elo])ed symptoms ex¬ 
cept in a lew cases That this would be its behaMoi m infested 
fields has not been ascertained It was not luitiKM' tested since it 
i*- no longer of commercial impoitanee The tjpe “Vuelta Abajo^^ 
has shown high toleiance to black shank Ino( illations in pots nearly 
alwavs produce s>mi)toms of the disease although the plants are 
able to sur\i\e while similail^ inoculated -varieties like “Borinquen”, 
for instance, leadily sucenmb to infection “Magnolia” tobacco is 
quite susceptible Both field obseiwations and inoculations show 
this to be true “Qigante”, m coniparison with “Ceniza” shows 
to lie as susceptible as the lattei All the types “Pais” have not 
been tested There is only one t.vjie obtained from the Porto Rican 
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lA‘af Toha((*() Vo y^hivh has been planted m our grounds and 
inoeulutcd with the hlaek-shauk ]mthogene All inoculated plants 
beeaine luleeted hut a numher of them i;iere able to reach complete 
develo]imeiit I lauts received from various ])laccs m the tobacco 
MH'tioiiv* imdiiding t^\o specimens horn the coastal ])lain (Hayamon), 
upon examination showed the causal pathogene jiresent in the lesions 
lit the liase of Ihe stem l^lants received from Ja5mya in May showed 
the disease 

Ill the following tab'c aie given the results of counts of diseased 
plants in a number of strains, varieties and fiist generations of 
<*rosses 


Tabll No 11 

Incidence of disease m different varieties and arrangement ot rows m the field 
The varieties J-18 (rows 60-72), Ceniza (rows 73 82) and hxpuunna 
Slatwn (rows 83 85) on one end of the field grown with no 
shade, aU other varieties and crosses under cloth.' 
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Tv pcs \* K R (Ir 5 and 8 as weir as 1* K Ind 1 7 aie all 
individual selections from the previously mentioned Porto Rican 
varutv, made b\ various members of the field force of the Porto 
Kican Leaf Tobacco (^o P R R (Ir d and 8 come from one iilan- 
fatioii (Rio (Jraiule plantation) and P R Tnd 1-7 from another, 

(it iMipulutKiti wiis (ik(n IS soon m llie (i in<ipl iiits ii m4<>ioiis ^niwth, 

thus rliiiiiii itiiih tlio I pi nith kiiUd 1\ insids dm ne ilc hist fitv wuls 'I hi dita on 
diBfiHid iiidividuils n IS ^ithitid it niton iIr iiid u hiiil Kiiiiit it plinfs *-tmdinff hialthy 
af Mdssoiiiiiii, tinn n is in id« to duik with the ti^jmis on diMi is<d pinnts a1ttud> lolliitid 
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tho liidiistna nantation The latter were selected by Mr Pedio 
Ferrer and the former by Dr G H (^hapman. 

In general, the results ai\en abo\e show all the P R selections 
to he hi^hl.\ Tesistant to blaek-shaiik The most resistant strain seems 
to he J* H R Gr H only 1 22 per eent infeeted plants and the 
most sus(‘eptihle, the P R Ind ^ with 6 h9 per eent infeetion The 
{opulatioiis are not e<iual in the two eases 

It mi^ht he well to eonsider the results of these seleetions in two 
sets, th(» P R R Gr on the one hand and the P R Ind on the other. 
P R R Gr and h, tojjjether make a ]) 0 ])nlation of 501 with 12 dis 
(ased iiulnidiials and a pereentagje of infeetion of 2 10, P R Ind 1-7 
toRethei make a total ol l,S7h plants with 71 diseased ones and o 
ISO per eent inteetion Sinee both sets ol seleetions wi^re made 
troni the same Aariet\ namel>, P R wrapper, it is well to eollect 
the results into one pjroiip Thus, the nine \ amt us would represent 
a population ol 2,070 indiMduals with Sf) diseased tjies among them 
Th(» peieentage infeetion for the \aiieh would tlu‘n he 2 57 A 
\ariet\ with such a low peieentage of siisi^eptihilitv should he eon 
sideied resistant, es])eeialh if compared with the \arjet,\ Expf 
grown in the same field and in adjacent lows and showing 
an almost eonijilete snsee])t]hilit> -02 04 and 100 per cent infection 
First generations of direct and reeiproeal eiosses between Bonn 
(pien and Eipf Slafwn (the two l>pes which aie ver> susceptible) 
showed a similar high susceptibility—since all the plants died No 
^eed eonid he sa\ed for a second generation The first gcmeiation 
juipiilatioii of diieet and iceipioeal eiosses between “(b^ni/a” and 
J^ipl Siatuni sliowed high suseeptihilit\, Aet one of the parents 
P‘Geni/a”) showed only 154 ])ei eent infection in the same field 
hlipi Sfaiwn and (Vni/a showed 78 80 ])ei eent of diseased jilants 
while (buii/a and E/pt station had 55 40 pei eent infeeted indiMd- 
nals The po))ulatioii was ahoi t the same for the two eases The 
fiist geneiation (losses of lesistant types show(*d a liigh decree of 
lesistanee under the (onditions in wliieli the susceptible type Erpt 
failed and wheie the eiosses between suscejitihle types showed 
liigli susceptibility The lesults of counts of diseased ])lants in direct 
and reeiproeal crosses indicate a ’ower percentage of infection in first 
generation plants of (*rosses between a resistant and a suscept;yble 
parent V (Vuelta Abajo) and Con (Consolation) aie lesistant 
t.vpes, while Bor (Borinquen) and Etpt i^tahon are very susceptible. 
Tn the (*ross (\)n Y Eipf Station the percentage of infection was 
loww than in the cross V Y Erpt Station which was again lower 
than the infection in Bor X Etpt Station Tliese results would 
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lend to shoT^ tho biglior rosistance of oadi type pi edommating in 
the first generation The^ aie in line ixitli the relatne resistance 

ol each individual t>pe As ^\lll he shoi\n later these t\pes arc 

arranged a<*eording to their lesistance to the disease as iollows* 
^^Coiiw1(ttwn^\ ‘ Vuelta Ah«no’\ eti and lowei down in the list 
IS “Borin(|iien” 

In tlie same talile the lesiilts aie gi\en oi tliiee \aiieties giown 
without shade hut in the same location as those alieady discussed 
The d IS stiain showed an infection ol 1 ^>1 pei (ent as 

coinpaied with 481 pei cent toi ‘ (\ni/a” The Eii>t Stalioii 
AaiietN lieie again d'splaV'i its high siis(eptihilit\ with al out 

92 91 jicT cent diseased uicliMduals The fact that the Erpl 
Siaiwn tvjie show( I a Jowei | eifentage oi mlection —only 7 00 
Irss—when giOAMi withoiil shade ina\ le due to the fact that 
the land dues out inoK (|nickh when iinsliaded Kmthei, it slioulc* 
he stated here lliat thes( fields weie snliieet to Aei\ high humidity 
iiitei\als The\ Wde unde i watei Ihiice and in each ease tlu^ 
\\ater leinained iii tlie dit(lies ior a tew daAS These last thiee 
varieties giew on a slightly highei land than the other vaiieties 
ahidi apjieai in the +ahle 

It IS evident that the ‘ (Viii/a” vanetv is verv lesistant to the 
disease as is a’so tiue ol the stiain J-IH Etpf Htafwn is hv fai, 
the most suseeptihle of anv ot the varieties tested Fust geneiation 
po])nlations ot eiosses hetwevn this and “I5oimqueu’’ and ‘‘CVniza” 
aie veiv siis(e])tihh to tlie attacks ot the hlac*k shank 

Sumniaii/iiig our olseuvations and lesults we aie tentatively 
giouping the vaiieties ot tobacco ot anv eeonomie impoitanee in 
Poito Kico aec'oiding to then degiee oi lesistaiiee to hlaek shank as 
follows 

Vo\t 1 ri7(ito Bko oignr wnppii tvpc' 

J 'MMis ’ (It.u fillii t^n 
l ConwlaUon <igai ippci hpe 
4 .1-1 s, (igar filler tvpo 
") "VueltT, Abiio’^, cigar wrippci type 
(> ‘‘ViigiTiii Blamo”, eigii filUi tvpe 

7 ''Cemzai', ngnr fillti t>pc 

8 “OTginti’* (scini numiiiollO cigar filler tvpe 
*) “Ma^nohi”, dgir i^rippei iiid fillci t\pc 
10 ''BoiiiKpun'iigai wrquMr tvpe 

Most sits(fpfthl( 11 I rpt Station (inuiiiiiotlO not i (oniineKnl t\pe 

It has alreadv been pointed out that e‘ven the highl> resistant 
tyjies when inoeulated will, in most eases, become infc'cted, the dif- 
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iVreuce I'ctwoen them and the ver;^ suseeptible ones then being in 
their ability to tolerate infection. Infection in the former has not 
shown as lethal eflFeets as on the suseeptilile types. 

Tub Disevsb 

NAMES 

What IS piobably the same disease as the American Idack-shank 
Is called “Lanas” or “bibit” in the Dutch Kast Indies In Porto 
JOco it is generally called “])ata prieta” by the laboreis and some 
I*lowers This term is an attempt at tlie translation of the English 
‘ black-shank” It probably originated wlien some one "who wa> 
familiar with or had read ahout the disease in the United States 
tiied to i]>ply some name to what appeared to him as the same 
diseH'‘(‘ described from that country Sometimes one hears foremen 
111 tobacco lields call it ”Faita])ia” The Spanish pronunciation 
tor this word faiiith sounds to the car liki* ^hytophthora; and 
piol)abl\ that is the wa;\ the word Plntophthoia sounds to the non 
English speaking p(*rsoiis who hear the name from some American 
field manager \nolher tiouhle causwl b\ the same fungus in 
transplants is called “hincliado” (swollen) 1\\ the larraers, because 
the stedlings seem to become swollen at the base of the stem 

HISTORY AND R\NOE 

The first ])ubish(Ml reiiort of the disease from Porto Rico appears 
to ha\e been made in U)24 by Dr ]MeI. T (W« (2) lie states that 
it shank disease e*ause*d some hisses in the fielel. lie eloes not give the 
cause of the elisevise* Ilowe\e‘r, pe^rsonal talks with me»mbe»rs of the 
staff e)f the P. R Leaf Te)bace*o Uo, who base be'en weirking in the 
Oiade tobae'co fields for a number of .^(»ars, have coii\in(*e»d the winter 
that the malady e\iste*d in the island man.v years prior to 1924, 
although it MM ms ])robal)h‘ that it was introdiie'e'd from abroad The 
(iises'ise had not be'em found on the sun e*rop te)bae*co varieties to anv 
large extend A few spe*ciiiiens of these* tv pcs were received by the 
author in the fall of 1029 and they shovve»d the charaederistic symp 
loms of blae'k shank That they were attae*ke»d by the pathogene 
ies]) 0 ii'^ible for blae-k-shank was e*onfirmed by laboratory studie‘s 
Later in the summer of 1927 it was note»d that the* elisea^e was 
•■preading on the* cigar filler type*s and S])oradic e*ase*s were found in 
(^aguas during the months of January and February'. 

In tlu* TTnited States what is in all probability the same malady 
is supposeti to have been introdimed from some othe*r country, Tisdale 
and Kelley (12) The dise*ase probably did not exist before 191.5 
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lu the Flonila-Oeorgia distnc*t It has been spreading there sinee 
that ,\ear Suhsecpiently, it has ]»eeii reported from Alabama m 
1924 (Tisdale and Ke9o> ) and in the same a ear from Virginia by 
Wingard and Oodkin (Id) Hreda de llaan (2) reports its exist¬ 
ence in dava sinee^ the year 18% Horne in 1909 (5) reported a 
>Mlt elisease ol tobacco from (hiba, which, judging from his descrip¬ 
tion, inoculations and statenidit that a fungus simildr to that causing 
dani])ing-oflr in tlie seed beds was found in the affected parts, (“Tw 
honqo apatf iilnunilf (I unsmo qiu <an^a la padiaion ni los scan 
llftos, ha sido halladn sohu la\ parlU alas d( s< ompat slas ”) is proba 
1.1\ tlie same wc lia\e Ihsmi studying 

TMCOKTANCF 

Weic the shade tobacco iiidiistiA to be ie\i\ed in Porto Rico, 
measure's woubl surel> have to be tak<‘n to grow varieties which would 
lesist or tolerate the “pata pneta” or black sliank disease The Con 
necticut Kound Tip varietv aside fiom otluT undesirable qualities, 
las the great disadvantage of being Aery susceptible to black-shank 
'*diere vveie heavv losses pioduced on Helds of this variety in recent 
vears The H'turn must then be made to other t>pes Yet under 
(ertain conditions even the now lesistant varieties might, if selection 
IS not const anti A ma<ie. gra<luallA beconu' more siisce]>tible Losses 
aic heavier duiing seasons of heavA rainfall and Hoods 

In the see<lbeds the losses have increased from Acar to .Aear The 
disease' occuis in the seedbeds both in the form of Tlamping-off and 
a leaf Might Our observations and experiments show that the form 
ol damping-ofl and tin* seedling blight produced b\ the black shank 
])nthogene are nioie injurious than the danqnng-off produced by the 
fungus Piflhnna di hat tjaaam Hesse In the fall of 1927 more than 
r>0 |)er cent of the seedbeds were destroyed In the damping-oflF caused 
bv the black shank and the latter fungus As a result of shortage of 
idants there was a short crop of tobacco that year We arc convinced 
that tlie black-shank fungus will more and more be a dominating 
factor in the produ(*tion of tobacco seedling^ Tisdale and Kelle> 
(12) n'port no direct injiirA to seedlings in the Florida-Georgia dis 
trict It causes injury however in seedbeds in Java (2) 

Hlack-shaiik has been ^ufiposed to be harmless to filler types of 
tobacco by Aarious gi'owers The data offered in the preceding para¬ 
graphs on varietal susceptibility show that this is not the case That 
filler ty])es are also liable to contract the disease normally in the 
field is further jiroven by cases observed during December, January 
nd February in the Oaffuas district T^pon the suggestion of Mr 
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Nelsou Marquez, Deputy Inspector of Agriculture in that district, 
the writer visited a mixed planting of ‘‘Virginia Blanco“Ceniza’’ 
and “Boriiiqueii^’ varieties where wo found plants of all theSe varie¬ 
ties witJi typical black-shank or “pata-prieta^' symptoms. The “Bo- 
linquen” plants probably came as a mixture in the filler types. 
Most of the plants of this variety (“Borinqueu'") were diseased. 
Other similar cases of blaek-shank in filler types were observed in 
low, level lands near streams. 

l*lants ree(*ive(l in Alay from Air. F. Oonzalez, Agricultural Agent 
at Jayuya, showed the typical symptoms of “pata-prieta’’ or black- 
shank. haboratory studies s.howed the pi'cscnce of the pathogene 
which causes this disease. The time may not be far distant when 
these sporadic infections may become more generalized in the com¬ 
monly grown commercial filler types, as has been the case in the 
shade tobacco. 

SYMI'TOMATOLOGY ^ 

Morphologic symptoms .—The malady “pata-prieta” or black-shank 
derives its name from the most characteristic extemal manifestation 
of the disease, a blackening of the lower or basal portion of the 
plants. Roots are also affected. There are many cases in wiiich 
])lants wilt and die as a result of the destruction of the roots before 
any blackening oF the stem has appeared above the surface of the 
soil. The lesions in the roots occur as Vimall brownish spots which 
soon develop into long necrotic brown, hazel or black areas extending 
all the w'ay dow^n or up the root and involving other neighboring 
loots. Then(*e infection moves beyond the root system and into the 
stem. Usually only a numlier of the secondary roots are affected. 
Still there are other (*ases in wdiich the black necrotic areas have 
(xteiided high up the latem without much destruction or blackening 
of the roots. In these cases the infection probably occurred at the 
base of the stem. The disease starts in the stem at the surface of 
the soil, if conditions are favorable, and it rapidly advances up the 
stem and down the roots. The stemls of large plants may show lesions 
a foot or more above the base, but usually not more than six inches 
in length. All plants thus affected rapidly wilt, hence the name 
“sueno’’ (sleep), applied to it by the laborers. Then yellowing, 
shriveling and finally browning of the lower leaves ensues, especially 
^f a dry period follows infection. Gradually the majority of the 
leaves take on this appearance. 

In plants which become infected when only about a foot or less 
in height, the disease, if weather relations are favorable, advances 
from roots to stem and up to the growing bud, the entire stem taking 
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tn a black appearance, sbrneling and falling to the ground. The 
foliage, whose blades arc still green for about half of their length, 
gives the apperance of leaves arranged radially and alternately in a 
circle on the soil 

On the Ied\es the pathogene produces spots >\hich are at first 
circular in outline then changing to irregular blotches or patches, 
^f'hcse are at first pale greenish or olivaceous, later iiale or creamy 
m the central portion immediately surrounded b> a light brownish 
discoloration, limited by the pale green zone near the healthy tissues. 
The pale color develops onl\ when dry weather follows infection. 
If the atmosjihere is humid the fungus rapidly extends from the point 
of inoculation and pioduces a lotting of the blade This rotting 
lollow^s its wai tlirough the \ascular bundles into the petiole and 
then'*e into the stem The symjitoms on the leaves of large plants 
fre similar in e\ei> lespect to those produced on seedlings in the 
seedbeds The spots occur mostly on the “sand” or lower leaves 
but ina> also ajijiear on the lower middles The fungus penetrates 
hairs and causes them to shn\el 

A fungus which was found to be the iiathogene which causes the 
disease under discussion \'as isolated ironi transplants which faded 
to de\elop a root system The seedlings were transplanted during 
the hea\> downpours of late October and early November in Cayey. 
This trouble extended oAer an t4iea of T2 acres in three ditferent 
fanns The lea\es remained apparently healthy, but no progress was 
made by the transjdants Upon examination of such ])lants it was 
found tjiat new roots failed to appear, the stem below the surface 
of the soil had become slightly swollen and of a dirty white or ^ery 
Iiale green color There was a slight discoloration of the tissues 
below the cortex 

The disease produces small, lens-shaped to elongate, browmish to 
Hack lesions on the stems of large seedlings while still in the seedbed; 
these do not seem to affect the plant much in the beds except for the 
stimulation of adventitious roots This root development is iiroliably 
induced by the fungus infection The lesions do not cause the death 
of such Iseedlings in the bed but when they are transferred to the 
field the fungus under favorable conditions then produces a general 
infection resulting in the death of the plants If the weather is dry, 
however, the plants may recover. 

The damping-off pliase of the disease will be discussed in greater 
detail in another publication. 

The symptoms on Ktetnus communis seedlings are as follows: 
(a) on the leaves the spots which are at first olivaceous in color 
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Liter become i)ale yellow or creamj They enlarge and gradually 
cover the whole blade of the young leaves This disease follows its 
c'ourse ilown the petiole to the stem which if destroys to a distaiiee of 
about lielow tlie a\il In few cases it destroys the whole seed¬ 
ling Tile lea\es shrivel up and die New leaves may develop when 
the disease is limited to the cot.vledon leaves 

(h) On stems when inoculation has taken ])laee about 
tiom tile sill face of the soil on seedlings about 2'A" high, the first 
'‘\niptom is a change in color from an ashv gieen to a brownisli 
black Tbe aflected tissues shrink The lesions enlarge both laterally 
and loiigitiidiiiallv and mav reaeh the grovMiig ti|) 

{() On the roots Invasion is not infre(|uent through the roots 
The ])iimaiv loot is iisuallv the fust one to show an\ sMuptoms. 
Lesions appear on the roots ns biownish spots which gradiiallv extend 
ever the wlioV root and into the stem 

Signs (\midia and sporangia are ])roduced in abundance on the 
surface of stem lesions near the soil The pathogeii?* as a saprophyte 
in the soil and in dead tools also fiiictities heavilv and it is probably 
111 this phase that tlie maiorit.v ot the spores which go to produce 
sec'ondarv cvcles aie formed The\ are also found at the end of 
mvcelial threads on the sin face of spots on lea\es, in ])articular, 
during raiiiv weather (lilamvdospores are \erv common and may 
le found in the tissues of the leaves, stcun and roots or in the ^oil 
Oos])ores are produc'ed l\v the fungus but not in abundance Tlif\v 
are formed in llie old dead roots, |»tems and leaves and in giTater 
numbers in the soil in dc»bris Zoospores aie found in large numhera 
in low peaces v\here the water collc^cts Such v\ater if examincMl in 
ilie iiioiniiig wi*l be found to contain s))orangia germinating and 
liberating their rcKispores 

Jli^loloqic ^iftnptonis The svmptoms aie charac*tensti(*ally of the 
i'(^(*rotic tvpe Soon after penetration of the pathogene the first ap 
]>arent svm|)tom h.vdrosis, followed In discoloration of the primary 
vialls of epidermal and suhepideimal c*ells The hyphae are both 
Ultra and interc^ellular, generally iiitraeelliilar The;i penetrate into 
the vascular bundles and may be found going across the bundles 
through phloem and \,\lem The eortex is usually affected, the 
h.v pliae eausing the dissolution of the ])arenchyma cells Thehe 
graduallv shrink under the drying and sinking epidermis 

The hy])hae seem to encounter no barrier m the tissues that would 
cheek their progress, such as is reported by Braun (1) for Pifthium 
(ompUdfns Braun which causes geranium stemrot, etc The paren¬ 
chyma cells of the pith are sometimes a’so affected Tn the early 
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btaf^es they become stained brown, olivaceous or greeni'^h, their primary 
walls are dissolved and they begin to lose thdr turgidity J^atei stages 
sho\\ a shrunk(‘n black, dry pith 

ETIOLOGY 

Kami, hisionj and (lassificafion of the paihoqtne —^Thc pathogene 
which causes “pata-jineta’’ in Poito Rico is probably the same as 
that causing black-shank m the Hnited States and “Lanas” or 
“bibit” in the Dutch East Indies, namel>, nuflophtoia ntcoiianae 
Dreda dc Ilaan The fungus ^vas described in 18% by J Aan Breda 
(U» Haaii (2) Tisdale and Kelle> (12) Inne lound that there were 
slight differences in morphological and idij siologlcal characters be- 
tAAcen the ])athogene from America (Flonda-Georgia) and P. nico- 
iuimu tioin Ja\a 

in om studies ^\e lia\e endeavored to compare our cultures with 
the pathogene liom Fonda and that from Sumatra and have carried 
in com])anson a Phytophthora isolated from tomato seedlings as a 
check (^mipaiison with otlier species of Phytophthoia did not seem 
,iustified as similar investigations have been already made by Tisdale 
ind Kcllev (12) The (ultnres used in this iniestigation Mere as 
iollovis PI isolated from diseased seedlings, (^a,ve>, P \i , IM, iso 
Jated tiom dis(‘as<‘d seedlings, (%i.\e> Model Farm, P4, PIO and 
P14, isolated horn diseastd plants liom the field, (^aguas, P R , 1M6. 
Pqfhmm di Hanfanum,) fiom tobacco seedlings, (^aguas, P R , 
P17, tobacco tianspbint disease, (^a>e>, P U , P18, Phyiophihora sp 
rolated Irom rotting tomato seedlings, Rio Piedras, P R , P20. 
(Pqt/nuni d< Hai qannnt) from cucumber seedlings, Rio Piedras, 
P21() (PIn/fophtlioia 'iu(otuin(H, the Florida black shank organism), 
obtained Irom C M Tucker of the Experiment Station at Mayagiiez, 
P R, nlio secured it from Tisdale of Flonda. and a culture from 
Siimatia also obtained through the courtesy of Mr Tucker 

The moipholog.\ of our cultures uas criticall;^ studieil and com¬ 
pared with that of Phiftophthora nuoiwnat from Florida Unfortu¬ 
nately, the Sumaira culture of this pathogene did not spomlate well 
and not as manv reproductive bodies were obscived, as were desirable. 
However, sinc'e Tisdale aiid Kelley (12) lufv'e already compared their 
pathogene with v\hat they call strains of the fungus from Holland 
and Java, we feel justified in drawing conclusions from comparisons 
with the Florida black-shank ])athogene 

l\Teasiirementa of length and width of sporangia were made from 
34-day-old oatmeal agar cultures Table III contains the lengths of 
various populations 
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Tabif No ni 


m Tnimyn ff of Bpoiaiigia of cnltutes of Phytophihora nxeoitanae (FI, 
P3» P17, and P216) and of an undetermined species of 
Pliytophthora from tomato (P18) 


( iiltiin 

Population 

naTiiiiiiiii 

Miniiniiiii 

Modi* 

Mean 

PI 



IIHRI 

■Ml 

27 fo 

44 8) 

46 6')l-r0 280 

PI 



28) 1 


27 fiU 

48 )() 

49 8224rU 310 

P17 





20 70 

48 ■)() 

' 47 197 >1 0 486 

P21b 





20 iO 

37 9> 

42 7994 0 388 

P18 





-'i H 

11 40 

17 4694-0 630 


It appears from tlic aboAC taWe that no safe eonelusions ean be 
drawn fiom diffoieiices in lengths of sporangia ot our cultures (PI, 
P3 and P17, the Floiida hlaek-shaiik pathogene (P21f)) and the 
Ph>tophthora fiom tomato (P18) It appears that cultuios ■which 
agree on minimum length ‘^how different uppei limits The mean 
length of our cultures 'vaiies from 4() ()»^ 1-+-0 230 microns to 49 822 
■±0 319 microns, \^hile that for the Florida pathogene is 42 799 ± 
0 388 microns Tisdale and Kelle,^ (12) ga\e the measurements for 
length of the sporangia on oat meal agar as 3444 microns which is 
considerably lower than ours for the same pathogene 

The cheek, PI8, shows a mean length almost eciual to that of our 
P17 

From mean lengths alone one would be inclined to legard the 
Porto Rican fungus {VI, P3, IM7) as constituting a strain diflPerent 
from P216, since the differences are quite significant 

A similar state of things is eneounteied \Mth resjiect to widths of 
sjiorangia Dimensions of widths were recorded in the same manner 
as, and simultaneously with the lengths Table IV shows the widths 
of sporangia 

Tabte No tv 


Widths in microns of sporangia of cultures of Phiftophtlwra ntaoUanae PI, P8, 
P17, and P216) and of an undetermined species of 
Phytophthora from tomato (P18) 


Culture 

Population 

Maxiiniiin 

Minimum 

Mode 

Mean 

PI 

377 

61 76 

34 13 

34 60 

88 754±0 246 

PS 

288 

63 30 

30 70 

87 06 

89 391±0 271 

P17 

206 

61 73 

17 36 

41 40 

89 177±0 842 

P816 

203 

61 73 

17 33 

80 03 

83 flM-tO 881 

F18 

143 

4b 58 

17 23 

80 06 

83 m±0 861 


In the above table 1^16 shows minimum and maximum widths of 
sporangia equal to those of PI 7 but with a much lower mode, from 
which it appears that fewer spores had a small diameter in P17 than 
in P216. The population wah about the same in the two cases 
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Other lesults of maximum and minimum width comparisons with the 
lomaining: c ultures do not mean much in this (ase It is signiheant, 
hawc\ei, that tliiec ot the P mioiuinat lultuKs had an ciiual ui)pe» 
limit o1 spoie width and among them was the cultuie iiora Floiida 
In nlation to mean widths it is eMduit that the difteiences among 
PI Pi and P17 ma^ Ik attiitnited to thanie Ihu again as in the 
ease ot the mean lengths the (ultims iiom Porto Ruo tall togethei 
niulei one (lass, the difteiences between these and P21b being sig 
niheant enough The mean oi eheek (ultuie P18 is also siguifie antl> 
diffeient fiom eithei P21b oi an> ot oui (ultu!e‘s 

(^msideuiiig the ineMiis ot lengtiis and widths togethei we finel 
the dimensions as fedlows PI 4bb'>i ih T")-! mieions, Pi 40 S22 
^ iO^Ol inieions P17 40 107 i0 177 niieiems and P21b, 42 700 
iiSit niKions The Flonda Idaek shank tnngus is gneui bv 
Oisdale and Kelle\ (12) as ineMsuiing i4 44 ^ 2b IS mieions which 
IS a lowei tiguie than that olitained h\ ns Th(\ gi\e the a^elage 
dimensions loi the Ja\a strain as i8 2 28 OS mieions and loi the 

Holland sti«un ib b7 N 2110 mieions 

These wiiteis assumed them palhogene to be a distinct stiaiii ot 
i'hxftoiihiUoui nKohamu IJie»da de llaan 00ie\ based their assump 
lion oil ‘slight difteienees in tlie moi phologieal and ph^slologleal 
ehaiacteis’ 

Heisenliduiii (0) m studms ol the genus Ph\tophthoia, made use 
of the latio ot length to width ot s]>oiang]a in the sepaiation ot 
••pcHies Oiii lesults on such latios in the cultures (sck table V) 
undei stueh sliow tlie\ aie not ol much \alue in the delineation ot 
possible stiains or lines Thus, l*21b which aecoiding to the mean 
lengtiis and widths ol spoiangia, stands in a class by itseli, here 
would seem to be eepial to P3 P18 the Phytoiihthora Irom tomato, 
has ratios almost similar to the ])iecediug PI and 1*17 ha\e eeiual 
idtios 

Tahib "No 


Shows lowest, highest and modal ratios of lengths to widths of sporangia of 
Phytophihora nxootianae and an undetermined speaes of 
Phytophthora ffom tomato 


e uliurc 

1 oinilatiuii 

1 owesi 

TTiCbost 

MlXtn 

PI 

- 7 

1 1 

in 

121 

P8 

287 

1 1 1 

26 1 

1 il 

P17 

206 

1 1 

1 c 1 

121 

P216 

208 

1 1 1 

2 -1 L 

18 1 

P18 

U*) 

1 l 

26 1 

1 8 1 
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Siinmianzinj? the lesiilts of niPasurements of sporangia one is 
inelined to regard tlie Porto Kiean eultnres PI, P8 and P17 as 
prol)aMy tlie same strain P216 (the Florida pathogene) differs 
somewhat from onrs and we shall tentatnely call it a ditterent strain. 
Hotli should be placed as stiains oi Phijlof)li1liora imoiunuK Hieda 
('e llaan 

oj (^hlamijHlosfWKs —Rosenbaum (1*) in his inxestigation ol 
ii einbei*s of the genus Ph>tophihora, among them /* naoltanat^ 
sa.\ s 

“As 111 the ease ol (onidia, great xariafioii in si/e oeeul^ within 
the sjieeies,” etc Ilowexer, he does not give an.x data on the 
variation in Mze of the ehlamy<los])ores within any ]>artieiilar specie*^ 
The ])iobleni a])peais then to lie, how inueh xaliie nia,\ be placed on 
diffeieiu'es obtained in s])ore measuiemeiits in populations of any two 
or moiv pedigree lines within a definite s]>eeiesii, 

Tli(‘ nit»an diameters of ehlam>dosjiores of th(‘ same cultures 
(lines) employed abnxe follow The population in those varied 
from JM) to 211 PI • :15 003 h 0 202, IM 35 302 d. 0 2S7, P17 
400S7-+ 0540 P21() 1101 S_l 0 llh and IMS 20344-+<02S7 

Tlie dilfoKuice in mean diameter of PI and P3 is not significant 
Ohat b(twe<m P21b and PI is \er\ significant, about 0 times its 
probable erior That between 1*216 and IM is about S5 times its 
])robable eiroi , between P21(> and P17 it is about 14 times its 
error, while that between P17 and P3 is about 7 times the error 
All of tin* latter are significant Tt is of interest to note that the 
(bfferenee helween P21() and PIS is onl> aliout 4 tunes its error 
It much reliability wc*re plac^ed on tlie si/e of elilam.xdospores in this 
geiiu'- one would at least regard PI and P3 as the same strain but 
(Afferent Irom 1*17 and P216 which would again a])pear to be dif- 
Icrent from each other and should logically lie considered distine" 
strains However, that this should not be done is shown by cultural 
characteristics and patliogeneeity studies vvliich are given later. 

Roscmbauin (9) lield that “the sejiaration and relationship of 
species should be made on the aggregate of charaeters**, although he 
laid pai'tieular stress on morphological characters. 

Leonian (6), on the other hand, regards morphological caraeter- 
isties as of minor imimrtance and has offered a key for the separation 
of the s]>ecies of the genus Phytophthora based on physiological 
reactions In Ins own words: “The average of all morphological, 
nathological and physiological features should form the specific 
sphere 

Tho (leliiipatiori of strains within a species of this genus seems 
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to offer similar diffieiiUies Size of reprodiietive bodies alone does 
rot seem to furnish a \alual)le means of se])aration We have tenta- 
1ivel> regarded IM, PIl and 1M7 as one strain ami P21() as another 
strain of P nvohatHU We shall non see how tliese ])eha\e in other 
leaetions and how true this assumption holds 

(UtUiuaf t behaMor of the eultures of Phj- 

to])hthoia, us(d in this work towrard certain media is given below. 
MeasuKmients of diameter of colonies were taken in (»\eiw ease nine 
r.a>s albr planting on the media The eiiltnre dishes employed were 
of a 00 > 10 mm si/e (See table VI ) 


Tm>ii No VI 

Growth of various cultures of Phiftophniota moohannc and Fhytophthora sp 
(P18) on different media. 

( ultun , Mt* Inini 1 Ki uhon 


PI 

PI 

P4 

IMS 

P2M) 

PI 

PI 

P4 

P17 

PIS 

P21(> 

PI 

PI 

P4 

P17 

PIS 

P2U. 

PI 

IM 

IM 

P17 

PIH 

P21fi 

PI 

PI 

P4 

PI7 

P18 

P2Hi 


1 ini I boin 1 IIUC iptr (i) 

1 tin I Im in iui( * iko (O 

1 iin 1 1)( in iiiKi 1K11 ( O 
I nil 1 Ik in iiiki ipii (\) 

I im I Im in iiiui igii (i) 

T im i lu in (|uic( (vtiided) 
il.it (b) 

I imi bi in (JUKI ixlncti 1) 
iiKHi (b) 

1 iin 1 bt III Oiiuc t\Iridl'd) 
IS II 0)) 

I nil I b«in (miff extndid) 
III 11 (1>) 

linn b( in (iiiiri ixtrtdel) 
ISO 1») 

I iTin bf in OuKi* ixti idid) 
IS II (b) 

M ill sMiipnmi (O 
M lit sMii]) mil (i) 

M lit s\rii|)i nil U) 

M lit sMup mir (f) 

M ill sMup mir ( 1 ) 

Mnll sMup n. n (O 

M lit sMiip ipii (d) 

M ill sMiip IP II (d) 

\1 lit sMiip IS 11 bl) 

M lit sMiip ipii (d) 

A1 lit sMllp HP 11 (d) 

M lit '•\iiip uu (d) 

d iliiit il ipii 

(litnil il IS 11 
() llllll ll ISO 
() itnii ll ipir 
O itiiii il ipir 
o itiiii ll mill 


f olonx ( iviriim boli siiri irc of siilMt ituni \pn i1 inv 
(iliiliii If idiins lid fif di b lli i\ \ ubiti pirmUi 
( oloiu pioutli liki PI blit fir llllll inxfilium uliiih is 
iiss ibiinilmt 
1 SSI lit 11 h liki th It of PI 
111 i\\ wliiti provth i xti n tins o\frmint dish 
( olonx spii idinpoxir mtiii lisb \ttnl mxipbiiin Iimisp 
fliilTx 

Mxi liiiin imuh moti ibiin lint thin on him bi in iiiite 
ISO < olonx t nil ins uboli bottom of dish 
I iki PI 

I iki PI iiid IM 
Iiki »>1 

\cix ill IXX tbilk prowtl oxit iiitiii dish 

siiplillx kssKiinxth linn PI 

( olonx 1 in di inn ti i ii n i1 inx 11 Iiiini si nit x 
( olonx Pi iiidnnidii Ollniwisi bl i PI 
( olonx IVn III dinmtii dlliii ili n idrisliki PI iiid PI 
(olonx 1> I mdnnuui \unlinxt Iiinn si mix 
( olonx 2 niflnnidpi \iii i1 inxiobtiiTi si mix 
(olinxlV nidiniidii Xni il inxi iliiim piisnil si iiids 
out (Ir It lx iiiiliki Pis 

C olonx P/k in ilnmdii I iltli ii ml mxi i Iiniii 

( olonx r < niliinidn 1 ittli ipi nl mxiibiitii 

( olonx Po nidnnutii I ittli iiml mxii liiim 

(olonx P in *1 iiidtr 1 ittU itml nixtdiiiin 

(olonx ’ m Inmitii 1 itlli iPinl mxvilinm 
(olinx P/i 111 dnmdfi Mon niiiil iiiMilium tlnii 
PI Ploi PI 

( olonx i niinm piiIiii *»iiiftii of siibstiatiim I oosp nix 
idnlsioxxth 
I iki PI 


siiphtlv 111 1 X 111 \x til til in IM 
1 ikp PI 


(o) Liniu ll 111 luui mil Mull bx boiliim 60 ^.ms of 1 mu bi ms m oni litii of watei 
for 2 Ins iilloviintr tin jump to boil down 1o '>00 ri ifln ftltpiinsf lo this 10 piamn of 
apat mn "wiip ulilid anil thru llip mi ilium pirpaiiil in thi usual mmnei 

(b) himu brans (luiu ixliailid) nftii fHttiinp tlip luito foi (he nboxt midium (ho 
beaus xxtip boilid i Miimil lime in '»00 ii of xxutii idding 10 ^lums of agui ugui Thig 
Was not liltiiid 

(<) Mslt sxiup agai Pii])nipcl like Ijiimiins (C) mpdinin. ho I e\pipt that instead 
of tlio drx malt ixliad wi iisid mill sxiup 

(d) Picpaird bki r but txilh 10 grams of mnll axiup mstoiid of *> giams 
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These patliogeiies did not Iruelil^v well in any of the media. 
Xon-s])onilaliiig lO-day-old cultures on oatmeal agar were set aside. 
The fruit fly {Drosop/nia amphilophiht) ’aid eggs in them and 
larvae were found in the substratum a few days later An exami¬ 
nation of the (‘ultures at this time (cultures IS days old), revealed 
the ])rescnce of numerous sporangia and cliamydospores A few 
(u)s|)ores were also encountered JMeasurements of the three types of 
spores w(‘i*c made Tor taxonomic purposes 

Summarizing the results which appe^ar m table VF, it may be 
CDiudiided that the differences between the different cultures on the 
vaiious m(*dia arc not enougb to warrant a safe separation of the 
same into different stiains or s])ecies Ft appears, however, that IMS 
differs enough from all the others to warrant its designation as a 
(bstinet 1*01*111 Tins will be confirmed with additional data on other 
reactions All the other cultures are niiieli the same in their reactions 
(‘11 the above nunlia ^ 

Patho(f(vi(ifij The patliogenieitv of cultures v\as t(‘sl(‘d in van 
ous wa.vs In evc'rv ease Pifthnan (Miltun^s which (*ause damping off 
111 the se(Hlb(‘ds W(‘re eni])lo.ved as eheelxs In the following para- 
^raph** are ])resented the details of the ])athogenieitv tests 

Mdhod fo) ino( uUtiwn of plants in flu field and Ihosi qrowtnq 
ill pots of sl<nhz(d sod —Six plants v\(»re inoculated with (»a(*h one 
(•I* the cultures The basal part of ea(*h ])lant v\as steTili/ed wuth 
mer<*urie chloride solution (1-1000) and then w^ashed vMth boiled 
(istilled v\at(r One of the ‘‘sand” leaves from each of three 
])lants of each set was cut at the axil and a vNouiid made at this 
] lace into the tissues of the stem Here the inoculum (a small bit 
(»f iiiy(*(dium from 7-day-old oatmeal agar cultures) was ])laced 
The wound v^as then covered with a little absorbent cotton, and the 
v\hole wraiipcd wdth a piece of hc*avv paper The cotton was mois 
icikhI with boiled wat(*r soon afterwards and on the following day. 
^*^he rennaining tlnee plants in each set were similarly wounded and 
ino(*ulat(*d but this time away from the axil of the leaf 

Test \o 1—Fidiriiary, 1927 “HoriiKpien” (ronnecticut Round 
Tip) ])lants growing in pots were used. They were healthy and 
vigorous and the flower buds were opening at the time of inoculation 
Th(‘y were inoculated with the cultures FM, 1*2, P3, P4, 1*10 and 
PI 4 The P2 used hen* is a culture of Piffhwni de Hanjamim, 
isolated from tobacco seedlings. 

On March 4, 1927, all plants inoeulatixl wdth 1*1, F*3, P4, PIO and 
1*14 had wilted. The wilting of the leaves was more comjdete and 
pronounced on the side of tlie plant in which the inoculation w^as 



TTIE BLACK SHANK OF TOBACCO IN POBTO BICO 


203 


performed Browning and blackening had advanced up and down 
the stem coiisideraldy, about 6" abo\e the wound and about 2" 
below it The symptoms were like those occurring m the field under 
natural conditions The plants inoculated with P2 showed no evi¬ 
dence of inlection, only a slight browning or discoloration of the 
bark was afiiidrent, but below it the wound healed and the plants 
eontinued tlieir normal growth like in the check plants where no 
inoculum was ])laced in the wounds 

Test \o 2—Test No 1 was du])lieated on Maich 9 on pbints of 
the “Pais*' tv])e of fi’ler tobaico with similar results 

Tliese tests ])ro>ed the ability of PI, IM, P4, PIO and PI4, to 
produ(*e black-sliank and the non ])athogenieity of P2 in relation to 
this disease It was also demonstrated how varieties which are 
resistant und<*r natural field conditions succumb to the disease when 
artifiiialB inoculated 

Test \o d, December 21, 1927 Healthy plants ot the Porto Rico 
filler (“Pals”) and “Borimpien” \aneties from a field known to 
be flee trom tlie pathogeiie (in the KKpermient Station grounds) 
were inoculated when about 18" high The cultures used were PI, 
1% IM, IM, PIO, P14, Pl(), IM7, IMS and P20 The notes gathered 
on December 25 showed intection had been piodiiced bv any of the 
(ultUHs except P2, Pl(), P18 and 1*20 as indicated by a pronounced 
brownish discoloiation around the wounds in the former and only a 
alight discoloration in the latter The results of subse(|nent observa¬ 
tions ar<‘ tabulated below 


Tabi? No VTI 


Besults of moculations of '*Fai8” and **Borinquen” plants with various 
Phsrthophthora cultures. 


January 4 



iHirnilKt »7 

Dr ir iiiIh r SI 



I PH\f s i^iltiiiir 

riiiiits u ilUiii; 



Priiiii 
qiir n 

1 Ilfs 

norm 
rpir II 


PhIs 


PI 

A pluiits 

4 piRTits 


f) 


A 

1*2 

No pltiiils 

No piniits 

Nonr 


Nonr* 


1*1 

1 pill Ills 

i pill 11N 


fi 


I 

P4 

t pinIIIs 

4 plniits 


li 


ii 

1 10 

( pl*iiits 

5 pill 11 Is 


1) 


A 

1*14 

4 pi nils 

i plpiils 


ft 


ft 

Pifl 

No pi lilts 

No plnii s 

Nono 


Nonr* 


P17 

h pi lilts 

( pl*viils 





PI8 

No pi lilts] 

No pi lilts 

Nonr* 


, Nonr* 


1*20 

No pliiiits 

No pi mis 

Nonr 


None 



\11 dead 
All lunlthy 
All di nd 
All dr Id 
All di*iid 
All rl( Hd 
All hraltbv 
All dr lid 
Ml Ilf fllthv 
\li lualtliy 


The only difference beU^cen the reactions of the two \arieties to 
the different eultiu’es was a more rapid wilting of the “Borinqucn” 
plants 

The wounds of plants inoeulatcd with the remaining cultures were 
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examined by removing tlie paper and cotton. All wounds had 
healed in those plants inoculated with P2, PI 6 and P20, while those 
inoculated with P18 showed a slight browning which progressed for 
about beyond the cut cortex but there it stopped and the wound 
healed 

Test No. 4; December 28, 1927: Healthy jdaiits of the ‘‘Pais’' 
and “Ilorinquen” varieties gio\Mi in pots in sterilized soil were 
inoculated with P216 and P217 cultures at the time of the opening 
of the first l)lossoms The jdants were kept in tlie greenhouse Six 
plants received the P216 inoculum, six the P217 and six remained 
as checks in ea<*h case The results at the end of nine days (Dec. 81) 
show’ed P21() infected all the six plants of each variety, while tliose 
inoculated with P217 were unaffeded as were a^so tlie (dieck plants. 
The Florida organism (P216) is also able to produce* black-shank in 
Poi*to Kico 

It should he noted that one* of the varieties used in the test, 
raniely, tlu* “Pais” was ])reMously gi\en as second in degree of 
lesistance in Porto Kico 

Tliat the black shank ])athogene is the <*ause of a dainping-oflP of 
tobacco s(»odlings was ])ro\ed b.^ the following test and by others 
which will be given later in anotlier publication on dainping-off 
niseases 

Test No. 5 Small tobacco seedlings and /fiMwas communis plants 
about 6" high, growing on sterilized soil in the same ])ots were inocu¬ 
lated wdth each of the organisms on April 25, 1928, by transferring 
small bits of mycelium from 8-day-old oatmeal agar (mltures to the 
growing tip and one leaf of each of two tobacc'o plants in each pot. 
A needle prick was made on the leaf blade, leaf midrib and bud 
for this purpose, and after tin* inoculum was ])laced in these wounds, 
the pai’t was covered with cotton and moistened All the ])ots were 
covered with bell jars which had been previously sterilized by washing 
with a concentrated solution of mercuric chloride. The cultures em¬ 
ployed were PI, P2, P8, P4, Pib, P17, 18P, P20, P16 and the 
culture from Sumatra obtained through l\lr ^T. Tuck<*r Daily 

obseiwations were made until May 5th when tlie e\]»erimeiit was com¬ 
pleted. 

PI, P8 and P4 jiroduced an early severe infection on the leaf, 
stem and bud The discoloration was slightly pal(*r than that’ pro 
duced bv P17 Infection proceeded from the inoiudated buds down 
to the base of the seedlings Deaf infections oceuri'cd. The mycelium 
appeared to extend from the infected parts thiough the soil into 
neighboring tobacco and Ificivits communis seedlings which it killed. 
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Portions of disrflsocl parts were examined daily for S])orangia. It 
was found that under the eonditions of the experiment few sporaii- 
ipa were formed, but the myeeliuni was abundant. Finally all the 
tolMiceo and Ificinus plants were killed. 

The jvsults with IM7, 1*210 and t.he Sumatra eulture were similar 
to the preeedinj? exee])t for the diseoloration of the tissues which 
seemed darker with 1*17. Infection was slower in the ease of the 
Sumatra culture. 

With 1*2, 1*10 and 1*20 none of the large tobacco seedlings showed 
infec'tion, while all tjie smail ones leadily suc(*umbed to the disease. 
Kicinim seedlings reacted similarly to these cultures. 

In the ease of the Iseedlings inoculated with culture P18 there 
were a few small seedlings killed and only a small spot ])roduced on 
an ino(‘ulated leaf on a larger seedling. This leaf spot tinally ceased 
to incn^ase in '^ize. It did not seem of much significaiu‘e. 

This ex])ernnent prov(S that cultures PI, Pll, P4, 1*17, 1*210 and 
the Sumatra ciiltuie (all PIn/lophfhora nieotianae) ])roduce both 
damping-off of tobacco and Picintts y?eetllings and the black-shank 
disease of toba<*«‘ 0 . The fact that the Sumatra culture did not pro- 
iluw as rapid ijifectioii as the others may be due to the age of the 
culture. It further show'i lliat .small seedlings of tobacco and liiciitKH 
comniunis are killed when inoculated with P2, P16 and P20 (Pythhan 
de Baryamtm) and tliat large plants remain uninfected. Culture P18 
(an undcterminc'd si)eeies of Phi/fophlhora from tomato) may cause 
a mild case of dainpiiig-off under certain conditions but is usually 
Tion-patbogeni<' to tobacco. 

Test No. 0—T*otted plants of two Porto Bieaii variidies of egg¬ 
plant were iiUM'ulatrd with Plnffophfltora virottanac cultures (1*1, 
P3, P17, P21(i and Sumatra), Pyfhinm dr Uariiavim cultures (PIS 
and 1*20) and the niubiermined Pbytopbtbora s]). P18, on A])ril 
25, 102S. At the time of the inoenlation these jdaiits had reached 
the stag<‘ at which they start to send out the first flower bud. 

Inoculations A\ere made in eaeli plant at the terminal bud and 
af the axils of the leaves. The terminal bud was injured about 
below' the unopencHl leaves and here the inoculum w'as placed. The 
wound was covered with absor!)ent cottonjnoistened with sterile water 
and coAcred wu’th a g’a{?^ine bag wiiieh was held in i)laee with a gem 
paper clip. Tlu* cotton was kept moist for the first three days. At 
the axil of one leaf in ea<'li ])lant a needle prick inoculation was 
performed. A i)iree of absorbent cotton w'as WTapped around the 
istem and petiole and over the axil. This w’as also kept moist for 
three days. The two varieties of eggplant (‘‘Fajardo”) and (“Ca- 
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niiiy'') here employed are non-commereial, but show a remarkable 
lesistanee touard the baeteiial wilt Two idauts of each variety 
were moeuldlal with each of the following PI, IM, Plb, P17, P18, 
P20, P21b, and the Sumatra eultuie and two ])lants kept as cheeks. 

()bser\aliens were inadt* ever> da.> The experiineiit wras «*oin- 
l»leted on Ma\ Ird The lesults weie as follows 

PI ])ioduce(l iiireetion in the bud ol the “Faiaido” plants while 
jji the ” plants infection oecuired in liotli buds and leaves. 

The fungus made a inoie ra]>id ad\ance into tlie tissues on the 
‘ (^ainin ” plants than in those of the “Fajardo” \aiiet.\ A similar 
effect was produced b\ P3, PI7 and P2lb The Sumatra eulture 
also ])ioduced infection but slowly 

Plb and P2() jnodueed a sliglit inl(‘ction wliieli soon stopped. 
P18 caused the deatli ol the buds in both \aiieties and wilting of 
the leases in the “(^anm> ’’ variety alone 

The results jirove that the two varieties ol eggplant, “(‘aniuy” and 
“Fajardo” are susceptibV to intection b> l*hijto^ilhota nuotianae 
PI, P‘1, P17, P21b and Suniatia cultiue) and slightly susceptible to 
the Plnjiophtluna sp, P18, when these plants are wounded and thfe 
inoculum is transferied to tlie wounds Under the same conditions 
Pyfhium (h Hatijmtum (Plb and 1^20) did not seem to be able to 
jirodiice \igoroiis inlection The “(^^nu,^” ^arlet,^ appeared to be 
slightly moie susceptible to Phipophihoui uHoUniuu than tlie “Fa¬ 
jardo” Aanet^ 

From the studies on pathogenicity ot PI Pll, P4, 1*10, PI4, F*17, 
Porto Rican strains), P21b (Florida stiain) and the Sumatra cul- 
tuie all are jiathogenic tow.ird tobacco There are no differences that 
would indicate them to be diffeient strains, unless the slighth slower 
dexelopment of the Sumatra oigamsm be so considered It has al- 
leadA leen pointed out that this may be accounted by tlie age of the 
culture 

Si/e of sporangia alone, then, is left as the only means in these 
studies to separate stiains, if these exist If Tisdale and Kelley's 
(12) assum])tion tliat their ])athogene is a strain of P mrohanae 
is valid we piopose that the Mack shank ])athogene from Porto 'Ric^ 
be regarded as a distimt stiain of the same species 

LIFF ITlSTORY 

The life history of P ntcolioncie involves a sexual stage aiul two 
spore forms of an asexual stage 

The primary cycles apjiear either as damping-off and lesions qd 
seedlings m the beds or as lesions on roots and stems in large planta 
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in the field The\ may also take the form of a s>\elliiig ii]) of the 
t^'ansplants })efore aii,\ roots are de^elo])ed 

PATIKKiENISlS 

h\o(ul(iUon -The main ‘-onrces ol iiioeuhim are infested debris 
Irom plants left o\er from the preeediiif* erop and infested inaiuue 
In all probability, the inyeelinm \effetates in those deeonpiosmt? plant 
])aits and erojis of sporain»ia and eonidia are produeed from it at 
Intel\als A^ain the piMiiary eyeles may he induced by the myee 
Lnm without the piodiietion ol eomdia or sporaiifiia Tt is also 
] ossihle that Reniunatinj' < hlamy dnspores whnh are foniid in the 
s( il in ahiindame, ma\ produce an in\a(lin{' mycelium Oospores 
also ])n*sent m the '-od and debris probabh constitute an apiireci- 
alle part of the inocnhim 

—Oospores hate not been seen ftcrminating but the^ 
]nobabh f>ne use* to a piimarv mycelium whuli in Inin pfives lise 

intasion hyphae ami sporanpia oi conidia (’hlamydos])ores have 
liedi s(‘(‘n to ^erminatf' bt MUidiiiu a number of f»eriu tubes from 
their suriace Rosenbaum (h) tailed to obtain f^eimination of 
1 hlaiindospores of P nuohami 

(leimination tests ol sporangia or conidia in Van Ti(‘t?hen cells 
sliott that ttluni matuie these aerminate readih Sporangia from 
three week old oatmeal cultures weie employed In the early stages 
of germination the contents of the spoiangia are (jiiite dark and in 
a short while thev seem to buak up into splurical masses (Fig 1) 
Shortly afteiwards mo^ement is obserAed inside The fine mem¬ 
branes at tin* ])ai)illate ends bieak and the /oos])oiic niass^‘s begin 
to oo/e out thiough the opening The /oospoies remaining inside 
the s])orangium begin to mo\e about Molenth until all have suc¬ 
ceeded 111 icacdiiiig the papillate end and them make their way^ to 
the outside^ le^aMng ennpty s])oraiigial shedls The writer has not 
e'bseiwe»d /oospores geiminatiiig ta si/a as sern by Tisdale and Kellev 
(12) for this spe*cies and by other writeis for other species These 
/oospores play the most imiiortant le'ile in the jirodiictiou of see*ond- 
ary e*ycles The‘y gcn'ininatc* lu means of genmi tubes (’onidia ger¬ 
minate also lu scmding out om* or several tubes. The emntents of 
the e*onidia pass into the primar\ mycelium and finally the shell 
breaks up and disap])ears 

The infe'cting hyphae from the mycelium in the sod or that 
liroduce‘d by chlamy dospores and oospores and the germ tubes from 
conidia or /oos])ores, enter through the stomata, or penetrate through 
wounds made on the stems and roots 
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Injatkon —The iimuhiif? hypliae o tubes ])enetrate the epidermal 
eolls and from here the ])ranehin|jr h.\phae extend into the iiiiderly 
injT e(dl layers The eortex of stems and roots is soon destroyed. 
Infection is rapid under extremely moist conditions combined 
>\ith faAorable temi)erature The liyphae cause the destruction of 
the tissues in a short time On the diseased parts, mainly spots on 
leaAes and stem lesions at the surface of the soil, sporangia are 
abundantly produced During cloudy ueather and s])ecially in low 
]daces thcA uill be found in large numbers in the water ^^hieh col¬ 
lects in small depressions in the ditches, such as are made by the 
heels of slices They are transferre<l to susco])t parts and start tin* 
second aly c> eles 

SMMIOOUNI SIS 

P/nffophfliora mtolunKU li\es in the soil as a saprophyte on plant 
cebns, old tobaci^o stems oi* manure It dt‘\elo])s actively in thes^' 
media and readily sju’eads through the soil. Dumjig its saprophitic 
ixisteiic(* jt forms chlamidospoies and oospores In fact, it is not 
difficult to find oos])or(‘s in the soil where the fungus is present 

S<*con<lari ei<‘les are initiated hy conidia produced in the primary 
lesions 

l»\TnO0FNESIS 

hiociilafioH —S|)orangia, conidia and /oospores are carried hy 
Irrigation water or hy water running down the ditches during rains 
to the siiscept parts, lower lea^es, stems and roots They ma\ I)*' 
t»'ansported there In other agents, lihe tools, workmen, animals, etc 
.N eoinmon means of transportation of the inoenlum is In laborers 
.dio perform the weeding of the seedheds S])attering rain usually 
cariics tlic inoenhim OAcr to the surface of the lea\es After tin* 
iUoenliini reacdies tin suseopt paits it prodiu'cs infection in the man¬ 
ner deserihed for the ^irimarv cicles 

ViPTIUlYTOliOGV 

Aeeording to Tisdale and Kellei fl2) the minimum soil tempera 
tnre for the hlack shank fiingns is probably below 20°r Unfortu¬ 
nately, wo arc not e(ini])])ed to make soil temperature experiments 
<'onsefjnently, the determination of the range of teni])eratnre for this 
pathogeno eould not be made All that we can give at this* time 
is m(*re]v based on observations made during tlie last tw'o years 
As has yirevioiish been pointed out, an outbreak of hlaek-shank oc¬ 
curred in tw^o fields of tobacco in the summer of 1927. This is the 
period of liighest temperatures On the other hand, the disease is 
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j)revaleiit throughout tJie toham) growing season, October to lilarch. 
] lants inoculated at all times of the jear have contracted the disease 
if moisture was adequate The fungus wull cause damping-oflF of 
seedlings in any niontli of tlie year, proMded tin* soil is kept moist. 
]\Ioisture, then, is tlie most ini])ortant and dominating einironmontal 
Ja<*tor in Porto Rico In >ears where there are fiecpient but not 
]ieaA> rams there are fewer cases of the disease ]\Ioisture seems 
essential for the ])rodu<*tion of sporangia, for their germination and 
Tor dissemination ol the inoculum in general Standing water is 
(S])ecially fa\orable foi s])ores to germinate 

roNTRon 

According to Tisdale (10), “the black-shank organism ])ersists 
in the soil at b*ast ti\e or si\ \ears after tobacc'o culture has been 
()iscontinued on infested land” This makes tin* possibility of con¬ 
trol tliiougli rotation of cu*ops rather unfeasible In Porto Rico the 
I <*st tobacco lands are ke])t under tobacco culture >ear after year and 
it seems unlike\\ that this practice will be abandoned in the future 
We must seek then, some other means of (*ontrol, eitlier pre\enti\« 
or eradicatorv Kradication through remoNal of diseased plants 
irom fields as soon as tluw aie detected is always a good practice 
to follow Once idants become mfeeted it is the onl,> safe thing 
t(i do Seedlings which show^ lesions as d(‘scrib(»d in previous ])ara- 
^ra])hs slioiild be destroyed Such plants when trans])lanted wdll 
sooiK'r or later succumb to the disease Traiis|)lants should be 
•‘crupulously selected The eradicatoiw measim^s for the* damping-off 
])rodiu‘ed by I* nnoluouu will lie discussed in another publication 

Tisdale ami Kelle> (12) consi<ler the steaming of soils as im¬ 
practical lx cause of the high cost They report a case m wdiich the 
treatment was onl,^ effe<‘ti\c for oix» seaMiii Tn Porto Rico absolute 
sterilization to last for more than one season would be improbable. 
JVainage and irrigation water will carry the inoculum from one 
field to the other 

Prevellti^e ineasuies ma^ be of some value The treatment of 
idants with chemicals to protect them from black-shank may not h#» 
altogether ])ra(*tical Tisdale and Kelley (12), using Semesan at the 
rate of 80 Ihs to the acre and inoculated sulphur at the rate of 860 
lbs. to the acre w'ere able to keei) the disease in check on transplants 
up to about 80 days; but at the end of 90 days all the plants wwe 
eb'seased in the latter and about 99 i>er cent in the former case. 
Tisdale had already reported in 1928 (10) negative results in treat¬ 
ments of plants in rows with 2-2-50 and 4-4-50 Bordeaux mixture. 
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We have made teats with S-tV-oO Bordeaux mixture on “Oiiiza” 
plants in pots. The soil for these was prepared with about 50 per 
(ent manure and 50 x)cr eent loam. All pots were first infested 
v ith actively-growing (*ultures of P. nicoHanae (Porto Itlcan isola¬ 
tions). In one set of 25 pots the treatment was made a week before 
the seedlings were planted and a second set of 25 plants, at the time 
of planting. Notes were taken at short intervals. On November 24, 

1927, treatment of the first set of ])lants was made by soaking the 
soil well with the mixture. The soil was again soaked fifteen minutes 
later A week later, healtliy seedlings WTre jdanted in the pots of 
both sets and the first treatment of the second set made. At the 
(nd of tlie second week a s(»eond application of the mixture, ecpiiva- 
leiit to al)out 1 gallon per s(|uare foot of soil surface, was ap])lied 
in the pots of the plants wdihdi were still healthy. Hy January 4, 

1928, forty-eight plants in both sets had died and the two remaining 
ones V^howTd typical black-shank symptoms. 

From these results it appears that two treatments of Bordeaux 
mixture of as high a formula as 5-5-50 does not prevent black-shank 
m inf(*sted soils. No injury w^as imoduced on the stem or leaves by 
the Bordeaux mixture Tisdale (10) reports injury to the lower 
leaves by a ■1-4-50 Bordeaux mixture. 

There is another w^ay of presenting the disease. When healthy 
sceellings are' pulled from fields where there is an infection of 
(Iam|)ing-off the seedlings should be dif)ped in l^ordeaux mixture 
t4r4-50 or 5-5-50). That this treatment is etTective has been ])roved 
i'l the following experiment. Three hundred apparently healthy 
plants from a seedbed with infection of seedling rot or damping-off 
were dii)ped for one minute in a 4—4-50 Bordeaux. They were 
planted in a garden (sui)posed to be free from the pathogene). 
Three months later there w’as not a single plant with any symptom's 
of the disease. The bed from w^hich the seedlings were taken had 
been previously infested with the black-shank pathogene and slightly 
j^rotected by an unsuccessful copper treatment. 

Control hy breeding and selection of resistant strains of tobacco ,— 
In Florida, Tisdale and Kelley (12) report progress made in the 
development of relsistant strains of Big Cuba Tobacco. Selection tfnd 
crossing experiments have been made in Java with a similar aim, 
D' Angremond (4). 

We have looked toward the breeding of tobacco varieties in Porto 
Rico as the most effective means of attacking the disease problems. 
However, work in tobacco has certain aspects of its own. A plant 
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whoHe commemal value is dependent entirely on the (luality of its 
leaf is eertaiJily diflSeult to handle. The breeder naturally fares great 
diffieultus To think that the (|uality of a plant ])art so \arJable as 
the leaf is, must possess a certain degree of uniformity, and that this 
•*qualit>^’ consists of desirable color, texture, taste, bum and aroma 
Again the “tastes” for a certain color are also vaiiabV The demand 
for different shades of color in the ^\ra|)J)er may be different in dif¬ 
ferent Real's Tlien to go back to the environment and realize how 
Kuseeptible is the tobacco plant to it, that “quality” must vary with 
thc‘ t.vpe of soil, feitili/atioii, intensity of sunlight, altitude and the 
region Other iactors, aie not considered here which would apply 
to all types of tobacco 

The pioblem then m Poito Rico would lie which variety to grow 
for a ceitain soil and region and with the desirable resistance to P. 
mLotninac togtthei with the essential qualities enumerated above 

Among tlic Porto Rican tjpes of tobacco there is one whicli shows 
a high lesistance to black shank as alread.v stated Poi’tunately, thu 
type (the “Puerto Rico” wrapper) has been pioperly selected hy 
iJie Polio Rnsin laMt ToImc(*o (^o Tins tv pc has given excellent 
rpKiilts 111 the P)27-2b crop Ptoiiusing results have been shown bv 
other resistant strains ot tobacco, originated from eiosses made by 
that (^ompaiiy in recent years There is everv indication that these 
Hcleetcd strains will go a long way toward solving the disease problem 
for the moment Woik must lie eoiitmued in the selection of those 
typcH 

Wlien our ])rclimiuai.v observations earl^x in the season m P)26 
showed us that there were eertain varieties of tobacc»o which normalK 
would not show much black-shank, it was arranged to ‘•tart some 
crosses between those and other more desirable, but susceiitdde varie¬ 
ties or types 

Crosses were begun that >ear and the first generation was grown 
in the summer of 1927 followed bv the second generation in the fall 
of the Kame year Crosses wTre as follows: 


“Viielta Abajo” X “Borinquen” 

“Vuelta AbajoV X “Ceniza” 

“Vuelta Abajo” X ConsolaUon 
Expf iS/flrfion X “Hormquen” 

Expf Station Ceniza,” 

Expt Station X Conwlatifm 
Expt Station X “ Vnelta Abajo’^ 

The Erpt Station X ‘‘Borinquen” crosses were discarded in the 
first generation because of high susceptibility to black-shank. 


(direct and reciprocal) 
(direct and reciprocal) 
(direct and reciprocal) 
(direct and reciprocal) 
(direct and reciprocal) 
(direct and reciprocal) 
(direct and reciprocal) 
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Some apparently good individuals were selected in the second 
generation of the remaining crosses. They were selfed and the laeed 
has been ke])t for the third generation to he grown in the fall of 
1928. 

SUMMARY 

1. A disease known in Porto Uieo as ‘pata-prieta^’ and ])robably 
the same as the blaek-shank Iroiii the Soutliern Pnited States and 
the “Lanas'* or “hilnt” of the Dutch East Indies has been destructive 
in Porto Rico during tlu* last few jears on tobacco 

2 The pathogene which is responsilde foi* this disease may also 
attack Rtaniis cfmwitons, ])otato plants, pepper, tomato and eggplant 
‘eedlings under cei*tain conditions in Poi'to Rico 

2. A non-commereial \ariet\ of tobacco (mammoth t> pe) proved 
to be the most suscejitible of all \arieties to tin* malady Of the two 
important commercial cigar-wrajijier \arietics in Poiito Rico, one was 
found to be very Misc(»ptible and tlie other \ery resistant, while all 
the cigar-filler ^arletlcs wdv slightly susceptible \ew' strains of a 
Porlo Ri(‘an \ariet> of (*igar-wrapi)cr tobacco ha\e evhibited a high 
resistance 

4. Phrst generation populations of crosses between a \er> suscep¬ 
tible >arictA and other susceptible or slightly resistant types were 
^ery susce])tib’e to the «ittacks of the pathogene On the other hand, 
those crosses ot resistant 'Nanetics with susceptdde ones were more 
icsistant than the susce])tible parent 

f). Th(» symptoms of the disease are produccsl on plants of all ages. 
A bed rot and seedling blight, a rotting of transidants, a bla(*kening 
ot the basal ])arts of tlie stems of plants of all ages and a leaf spot 
('n big plants, are the most important morphological symptoms. 

d. The causal organism also ])ro(liiccs a sexerc rotting of seedlings 
in the sc‘ed])cds 

7 The black-shank pathogene was the cause of a disease of trans 
plants ealled “hinehado’* (water-soaked or swoMen). 

8. The causal pathogene is here given as Vhiiiophihora nicoiianae 
Rroda dc Ilaan The organism from Porto Rieo a])pears to be mor¬ 
phologically ditferent from that of P’lorida The Porto Riean fungns 
is, therefore, considered a different strain The Porto Rieo and the 
Plorida strains w’ere not compared eiilturally or morphologically with 
the strain from Sumatra. 

9. The Foidda strain does not differ from the Porto Rican strain 
essentially in enlfnral characteristics or in pathogenicity. 
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the blackshawk or tobaooo in POBTO 1W» 

10. The size of chlamydosiiores is of no value in the separation 
of the strains. Tse was made only of the size of sporangia. 

11. Moisture is a dominating factor in outbreaks of damping-off 
caused by the blaek-sliank pathogene. 

12. Irrigation water is an important agent in the transportation 
of the pathogene from one Held to the other. 

13. 7^ nicotianac lives in the soil aS a saproph>"te on plant debris, 
rid tobacco stems or manure. 

14. As control measures are reeomineiided: (a) the removal of 
(diseased individuals, (6) the rigid selection of seedlings before setting 
out in the field, (e) the dipping of healthy seedlings o])tained from 
a diseased bed in a 4-4-50 or a 5-5-50 Bordeaux mixture before 
transplanting, (d) the selection and breeding of resistant varieties. 

15. The treatment of the soil with Bordeaux mixture was not ef¬ 
fective in preventing the disease. 
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EXPIiANATION OF T'l/iVTES 

P1j4TE VI 

Fig. 1. Sporangia of P3. 

Fig. 1-A. Sporangia of P3 germinating. 

Contents breaking up into spherical zoosporic masses. 
Pig. 1-B. Empty sporangia shells. 

Pig. 2. Sporangia of P 17. 

Fig. 3. Sporangia of P 1. 

Fig. 4. Sporangia of P 216. 

(Sporangia essenidly alike.) 

Platb VII 

F^. 5. Chlamydospores of P3. 

Fig. 6. Chlamydospores of P 1. 

Fig. 7. Chlamydospores of P 17. 

Fig. 8. Chlamydospores of F 216. 

Fig. 9. Oogonia and Antiieridia of F17. 

Fig. 10. Oospore of P17. 

Fig. 11. Oof^tores of P8. 

•Fig. 18. Oospore of P 216. 
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Platb VIII 

Fig. IS. Mycelium of PS. 

Fig. 14, ]\fycelium of P216. 

Fig. 15. Mycelium of PI. 

Fig. 16. Mycelium of P17 (Note some fertile branches). 

Fig. 17. IM^celial threads in xylem cells. 

Fig. 18. Epidermal cells of Nicotiana tabacum in tangential sec¬ 
tion showing the invading hyphae. 

Platk IX 

Figs. 19, 20, 21 and 22. Lesions in seedlings. Note that infection 
has (K'eurred just above tlie surface of the soil in figs. 
21 and 22. In figures 12 and 20 infection occurred 
at the petioles of the leaves. 

Fig. 28. A full grown plant in the field severely affected witli 
the disease. All the leaves are yellow and shriveled. 

Fig 24 Three medium-sized plants in the field. The one on the 
left is completely wilted; that on the right has recently 
contracted the disease (note the wilted lower leaves). 

Plate X 

Figs. 23, 26, 27 and 28. One-half natural size. These show the 
ehara(*teristic black-shank lesions at the base of the 
plant. Note the i)oor root system. The arrows point 
at the uppermost limit of the lesions. In figure 26, 
infection occurred at the leaf blade and followed down 
the petiole and stem. 

Fig. 29 The same plant as in figure 28, much reduced. (Note 
shriveled condition of foliage). 

Fig. 80. Same plant as in figure 26 (much reduced). Shows 
both the lesions at the base of the plant and the wilted 
leaves. 

Plate XI 

Pig. 81. A field of tobacco under shade. The variety here is the 

non-commercial mammoth t 5 T)e, a very susceptible 
variety. The majority of the plants have contracted 
the disease at this st^. 
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